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't MARSH;
Mr. Raymond Bauman BUS TR AL
Bureau of Underground Storage Tank Regulations
6606 Tussing Road
P.O. Box 687

Reynoldsburg, Ohio 43068-9009

Re: Remedial Action Plan (RAP) Submittal (Incident No. 579286-00)
{DP&L’s Transportation Center, Dryden Road, Dayton, Ohio)

Dear Mr Bauman,

As discussed during our telephone conversation last week, LJB will be providing
you with an addendum to the RAP that is being submitted to you at this time for
the above referenced site. The addendum will contain information that should
have been included with the RAP and will support our determination that in-situ
bioremediation is the best-suited approach for completing the cleanup at this
property. The addendum should be completed and submitted by February 9, 2001,
approximately three weeks from now.

If you, or any member of your staff, have any questions and/or need additional
information regarding this RAP and LJB’s current site activities, please feel free to
call me anytime @ (937) 259-5043.

Thank you for your patience in this matter. Talk to you soon.
Sincerely,

LIB Engineers, Scientists & Architects, Inc.

Edward G. Galaska

Senior Environmental Scientist/Department Manager

3100 Research Boulevard
P.0O. Box 20246
Dayton, Ohio 45420-0246

TEL: 937-259-5000
FAX; 937-259-5100

L

v The LJB Team: Uniting the goals of our clients and our people
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DP&L )

Working For You Today And Tamomtne

Scoft Arentsen
Environmental Management
{937) 331-3106 phone

(937) 331-3040 fax

Scott Arenisen@dplinc. com

January 8, 2001

Mr. Raymond Bauman

Environmental Specialist

Division of State Fire Marshal

Bureau of Underground Storage Tank Regulations
6606 Tussing Road

P.O. Box 687

Reynoldsburg, OH 43068-9009

RECEIVED
2000 JAN 194 A 11: 35
STATE FiRE MARSH
BUSTR -

SITE: DP&L Transportation Center :
1900 Dryden Road '~

~ Dayton, OH

Montgomery County
Incident #579286-00

Dear Mr. Bauman,

In response to your November 20, 1999 letter, enclosed is a new Remedial Action Plan for

‘the above referenced site.

If you have any questions, please call me at (937) 331-3106.

Sincerely,

S’ﬂ@mﬂu—r/

Scott Arentsen

Environmental Specialist

The Dayton Power and Light Company — Environmental Management
8150 Washington Village Drive, Dayton, Ohio 45458
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\RSHAL BUSTR Incident No: 579286-00

REMEDIAL ACTION PLAN

DP&L Transportation Center
1900 Dryden Road
Dayton, Montgomery County, Ohio

Submitted To:

Division of State Fire Marshal
Bureau of Underground Storage Tanks
8895 East Main Street, P.O. Box 687
Reynoldsburg, Ohio 43068

Prepared For:

Dayton Power & Light
P.O. Box 8825
Dayton, Ohio 45401

January 8, 2001

Prepared By:

LJB, INC.
3100 Research Park Boulevard
P.O. Box 20246
Dayton, Ohio 45420-0246

(Project No. EN-16807.A4)

3100 Research Boulevard
P.O. Box 20246

Dayton, Ohic 45420-0246

TEL: 937-259-5000
FAX; 937-259-5100

£4A
The LJB Team: Uniting the goals of our clients and our peaple
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1.0 INTRODUCTION

The following report describes the remedial action plan developed by LIB Engineers,
Scientists & Architects, Inc. (LJB) for the DP&L Transportation Center located at 1900
Dryden Road in the City of Dayton, Montgomery County, Ohio. This remedial action plan is
being submitted on behalf of The Dayton Power & Light Company in response to the written
correspondence issued by The Bureau of Underground Storage Tank Regulations (BUSTR)
in November 1999 (see Appendix A). BUSTR has requested that DP&L continue “active”
remedial activities at the property, either by continuing with the present remedial system or
by instituting a different treatment approach to achieve site closure.

1.1 " Background

The DP&L Transportation Center at 1900 Dryden Road (Dayton, Ohio) is the location of a
petroleum release originating from the operation of Underground Storage Tanks (USTs)
and/or associated piping. This release was first documented in the “Underground Storage
Tank Closure Assessment” report completed by Hunter/Keck, Inc. in July 1989. An
Underground Storage Tank Closure Assessment report prepared by Hunter/Keck, Inc.
detailed the removal of two, 10,000-gallon gasoline USTs in April of 1989. The USTs were
located in the same tank basin, adjacent to the southwest wall of the vehicle maintenance
facility (see Figure 2). Upon excavation, both tanks appeared to be in fair condition with no
visual signs of leakage. During the removal of these USTs a gasoline odor was noted. In an
effort to remove residual petroleum hydrocarbons, additional excavations were performed.
The removal of impacted soi! was continued until further excavation was not possible, and
until it was believed that the majority of the impacted soil had been removed. The final
excavation dimensions were approximately 35 by 50 feet and 27 feet deep. As required,

BUSTR was notified and a Site Investigation was performed by Hunter/Keck to determine

the extent of the petroleum contamination noted during the tank removals.

The site investigation was completed in August of 1989, which included the installation of
four soil borings, three of which were converted to groundwater monitoring wells (MW-1,
MW-2 and MW.-3), and the sampling and analysis of subsurface soils and groundwater (see
Figure 2). The results of the investigation confirmed that petroleum had impacted subsurface
soils and groundwater at the site. Results of the investigation are included in Hunter/Keck’s
report entitled “Site Investigation at Dayton Power & Light Company Transportation Center”’
dated November 1989 (see Appendix C).

In May of 1990 SCS Engineers (Covington, Kentucky) (SCS) was contracted by DP&L to
perform additional subsurface investigation activities at the site. These activities were
conducted to further define the extent of impact to the subsurface and to support remedial
design efforts. In May of 1990 three additional groundwater wells were installed by SCS at
the subject property: GW-1, GW-2 and GW-3. A Corrective Action Plan (CAP) was

ED_001207_00000832
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" prepared by SCS Engineers and submitted to BUSTR in October 1990 which incorporated

the results of the investigative work to date (see Appendix E). In July 1994, five additional
monitoring wells were installed, GW-4, GW-5, GW-6, GW-7 and GW-8.

ESE, Inc. (Dayton, Ohio) installed a groundwater, pump and treat, air-stripper treatment
system in 1995 to remediate the impacted subsurface soils and groundwater. .The system was
operated from September 1995 until December 1998. Groundwater results collected while
the system was operational indicated that the contaminant levels were decreasing slightly.
After BUSTR granted permission to determine if the system had adequately achieved
cleanup requirements, the following 12 months (1999) involved a “groundwater monitoring
only” program for the site. The results of that monitoring program indicated to BUSTR that
the groundwater was still impacted with petroleum hydrocarbons and that remediation efforts
should continue.

2.0 DISCUSSION OF SITE CHARACTERISTICS

2.1 Summary of Site Assessment Findings

The site assessment activities described above have also provided these findings pertaining to
the petroleum hydrocarbon contamination at the property:

1. A total of six USTs were removed from the subject site in 1989, two located adjacent to
the southwest wall of the vehicle maintenance building, and four located to the north. No
significant contamination was noted from the northern tank closure.

2. Glacial outwash deposits filling pre-glacial or inter-glacial river valleys typify the
geology at the subject site. The sand and gravel outwash deposits have been mined
extensively in the area of the subject site, and the resultant excavations were often sites of
fill or waste deposition. The subject site is characterized by the presence of fill materials,
consisting of foundry sand, cinders, metal, clay, etc., beneath the ground surface at a
thickness of up to 21 feet. Sand and gravel outwash deposits underlie the fill and were
present in the soil borings installed at the site that terminated at depths of approximately
34 feet. Ohio Department of Natural Resources (ODNR) records indicate that the sand
and gravel deposits extend to at least 198 feet; clay horizons (glacial till) interbedded
between sand and gravel in the vicinity of the site begin at depths between 50 and 80 feet
below ground surface. The till may occur locally as lenses or aerially as expansive
sheets.

3. Latest groundwater measurements indicate subsurface flow is to the southwest across the
property.

4. No drinking water wells were found to be located within a half-mile radius of the
transportation center.

ED_001207_00000832
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5. According to the Site Assessment, only one buried utility was identified on the subject
site. A storm sewer pipeline runs parallel with the vehicle maintenance garage, which
branches northwest and southeast, as shown in Figure 2.

2.2 Recent Observations and Implications for Remediation

A groundwater, pump and treat, air stripping system was installed at the subject site. in
September .of 1995 by ESE. This system remained in operation until December of 1998.
Groundwater sample results indicate that this system had a positive impact in remediating the
subsurface (see Table 1), however, the groundwater levels of target compounds, especially
benzene, remained at levels which were not acceptable to BUSTR. Recent groundwater
results have indicated to BUSTR that benzene concentrations in two of the monitoring wells
(GW-4 and GW-5) requires further remediation. These wells are southwest of the former
tank farm and in the direction ‘of groundwatér flow across the property. Groundwater
elevation data collected over the past three to four years has indicated that the impacted water
table remains somewhat consistent throughout the year.

In a letter dated November 20, 1999, BUSTR concluded that the contamination in GW-4 and
GW-5 had increased to unacceptable levels for a monitoring only remedial action plan.
BUSTR required that DP&L either restart the pump and treat system, the previously
approved remedial action plan, or propose a new RAP. Due to current site conditions and the
ineffectiveness of the previous treatment system to achieve acceptable cleanup levels, LIB
has prepared this RAP using bioremediation techniques for this property.

3.0 DISCUSSION OF REMEDIATION ALTERNATIVES

LJB has reviewed various treatment alternatives to address the remaining petroleum
hydrocarbon contamination at the subject site. Treatment alternatives addressing only soil
remediation were immediately eliminated, since contaminated soil had already been removed
during the UST removal, and since the groundwater appears to be the matrix with the
significant contamination. Soil vapor extraction with air sparging, pump and treat, and in-
situ bioremediation were considered.

Air sparging and soil vapor extraction (SVE) were considered for possible remedial designs.
SVE was climinated due to its inefficiency in saturated media. A dual-phased system
consisting of a groundwater pump to lower the water table could allow the SVE design to
operate more effectively. However, costs associated with pilot testing and system design
eliminated this remedial alternative. Air sparging was considered and is being incorporated
into the chosen remedial design.

Air stripping was the previously approved remedial action plan. As discussed in Section 2,
this system removed the bulk of the contamination but has not been successful in attaining
benzene concentrations deemed acceptable by BUSTR (see Table 1). For example, the
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benzene concentrations detected from GW-5 were reduced from 12,000 pg/l prior to the
pump.and treat system operation to 3,100 pg/l, approximately one year after the system was
operational. One reason for this inefficiency may be the upgradient location of the recovery
well. The groundwater flow at the subject site is to the southwest, and the recovery well is
located north of the former UST location, causing the pump to work against the flow of
groundwater. Therefore, restarting this system does not represent the best treatment option
for the subject site.

Table 1 Analytical Laboratory Results-Benzene Concentrations
(Groundwater Monitoring Wells at DP&L Transportation Center)

Benzene Concentrations (pug/l)

8/26/94 "]2/26/95’ “3/1/967 [10/23/97] 10/29/99 | 7/31/00 | 10/20/00
MW-1 - |".NS: .| 46| TBDL | 46 BDL BDL
MW.-2 - |16007 < T 120007 ; ;1230:7"; 642 482 319
MW-3 - |-BDL 1 37 |*BDL | NS BDL BDL
GW-2 - .NS§. |-~91 “f BDL."| Ns BDL 7.6
GW-3 - |["BDL | 86 . '~ BDL * BDL BDL BDL
GW-4 | 12000 | ,3,_100- 360 [:-5390-.- 3960 1390 220
GW-5 | 15000 | 6300%-’1‘;__1200;:‘ © 5400 - | 3850 6030 272
GW-6 | 5000 | 1600 |- 310 | *:935, | 571 842 351
GW-7 | BDL | -BDL. ;B!);L,.-; .BDL.i"| BDL BDL BDL
GW-8 | BDL ;”__,_1_5___“ -:24 [ BDL. | 6.6 12,5 7.1

NS = Not Sampled

BDL = Below Detection Limit (Ranges from <2 to <5 pg/l, depending on laboratory)
Shaded area indicates the operational time period of the previous RAP.

4.0 SELECTED REMEDIATION TECHNOLOGY
4.1 Discussion of Bioremediation Technology

In-situ bioremediation, enhanced by air-sparging, involves the injection of inorganic nutrients
and air (oxygen) into the aquifer via injection wells. This approach will promote the activity
of petroleum-digesting bacteria already present in the soil, and combined with subsurface soil
conditions and groundwater flow across the property, makes this method the best treatment
alternative for the subject site. :

The wells currently present on site provide a means of injecting nutrients and oxygen into the
aquifer. In-situ bioremediation will address both the vertical and horizontal extent of the
contamination, which has been “smeared” approximately 4 feet by the seasonal changes in
the groundwater. This system will allow both the soil and groundwater to be remediated
since the bacteria are in contact with both media.
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4.2 Description of Treatment System Operatioil

The bioremediation treatment system (Figure 2) at the DP&L Transportation Center will
consist of a system of PVC air lines trenched to each of five converted monitoring wells. An
air compressor will be used to supply air to a manifold having a separate pressure gauge and
valve for each of the five wells (GW-1, MW-2, GW-4, GW-5, GW-6). A 1 inch diameter
Schedule 40-PVC air line with a threaded, 4 foot long, air diffuser on the end will be inserted
into the bottom of each well. Air will be directed into the wells at a pressure of
approximately 8 to 12 psi.

A nutrient solution (EPA approved and biodegradable) consisting of 20% ammonia, 2% o-
phosphate by weight will be injected at a constant rate into each of the wells. The nutrients
will be stored in an 800 gallon; 'HDPE tank to be located in the treatment system building
(see Figure #3). Schedule 40 PVC, 1/2 inch in diameter, nutrient lines will be inserted
separately into each well. The automated pump delivery system will be set to inject
approximately 3-4 gallons of nutrient solution per well, per day, approximately 105-140
gallons of nutrient solution per week at the site.

‘The remediation system will be inspected weekly, at a minimum, to ensure proper operation
and to conduct any maintenance as required,

5.0 SYSTEM PERFORMANCE & TREATMENT OBJECTIVES

5.1 Site Remediation Objectives and Schedule

LJB proposes to monitor the groundwater BTEX levels as a measure of the progress of the
remediation. Due to the depth of the contamination, monitoring of soil contaminant levels is
not feasible at this site. Since the bioremediation process will affect soil as well as
groundwater contamination, the groundwater contaminant levels are considered an
appropriate indicator of the remediation process.

While bioremediation is expected to be effective at this site, the exact progress. of the
degradation of petroleum products is difficult to predict. Therefore, the bioremediation
system will be operated for a total of 12-24 months and monitored according to the schedule
outlined in Table 2 (System Monitoring Schedule and Analytical Methods). If the remedial
objectives have been met within the initial 12 month period that the system is in operation, an
application will be made to BUSTR for a finding of “no further action.” If the remedial
objectives have not yet been met, BUSTR will be notified of the additional actions planned
for the site.
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5.2 Proposed Reporting Requirements

The progress of the remediation will be monitored according to the monitoring schedule.
outlined in Table 2. Plate counts for petroleum digesting bacteria will be performed as well.
Monthly progress reports will be submitted to DP&L, and quarterly progress reports will be
submitted to BUSTR, in the format shown in Appendix E.

6.0 SUMMARY

Based on previous investigations, analytical results, and the performance of the previously
utilized remedial technology it was determined that a bioremediation system, consisting of
air-sparging and nutrient. injection, is the best remedial alternative for the DP&L
Transportation Center. A total of five wells will be treated with the bioremediation
technology, which will remediate both the groundwater and the soil at the site.

After reviewing all historic records, analytical data and other information pertinent to the
subject site, it was determined that cleanup levels for the target compounds (BTEX) would
be difficult to set at this time. After the system has been operational for a period of time, and
the concentrations of BTEX compounds have reached relatively static levels, a Risk Based
Assessment will be performed to determine final cleanup concentrations. This alternative
has been discussed and agreed upon by Mr. Ray Bauman, the BUSTR Environmental
Specialist.

Table 2 System Monitoring Schedule and Analytical Methods

-

-

J

—

S

-

Frequency | Water Quality Parameter | Analytical Method
| Startup & Quarterly Plate Counts (CFU’s) Standard Methods (ASTM)
Sampling
Groundwater Elevation On-Site Measurement
pH On-Site Measurement
BTEX EPA Method 8020
Weekly Inspections Groundwater Elevation On-Site Measurement
pH On-Site Measurement

]
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—

C
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Table3 RAP Implementation Schedule
(Calendar Years 2001/2002)

2001 2002
Task Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Jan Feb
Submit RAP for
BUSTR Review & X
Approval
System Installation
{Start Up) X X
Sampling & Analysis ' .
(Piate Counts, pH, BTEX) X X X X : X X
Inspections, pH & GW
Measurements - Weekly X X X X X X X X X X X X X
Final Report .',f,?i

*Plate Counts will be conducted prior to system start-up to verify presence of petroleum hydrocarbon degrading bacteria.

*Note: Depending on system operation, after 12 months of operation, a determination will be made to whether a No Further Action status
can be pursued.
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APPENDIX A
BUSTR's Remedial Action Plan Request
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Ohio Department of Commerce Bob Taft
Division of State Fire Marshal Governor
Bureau of Underground Storage Tank Regulations .
6606 Tussing Road « P.O. Box 687 Gary C. Subadolnik
Reynoldsburg, OH 43068-9009 Director

(614) 752-7938 FAX (614) 752-7942
www.com,state.oh.us

NOVEMBER 20,1999

SCOTT ARENTSEN SITE: DP&L TRANSPORTATION

DAYTON POWER & LIGHT CENTER

PO BOX 8825 1989 REMOVAL

DAYTON OH 45401 1900 DRYDEN RD

e DAYTON OH OH

MONTGOMERY COUNTY
INCIDENT #579286-00

RE: REMEDIAL ACTION PLAN REQUEST

Dear Mr. Arentsen:

The Bureau of Underground Storage Tank Regulations (BUSTR) reviewed your report titled
“Third Quarter Groundwater Monitoring” dated October 28,1999, BUSTR determined that the
contamination.in GW-4 & GW-5 has increased to unacceptable levels for a monitoring only
remedial action plan (RAP). BUSTR has reviewed the files of the properties across the street
and has not found a probable source of offsite contamination. BUSTR also requires that DP&L
either restart the groundwater pump and treat system (previously approved RAP) or propose a
new RAP within 120 days of the date of this letter.

On March 31, 1999, a new corrective action rule became effective. A provision of this rule
allows owners/operators with releases confirmed prior to March 31, 1999 to elect to
conduct corrective actions under the 1999 rule. A Fact Sheet explaining this option and

other revelent publications can be found on the State Fire Marshal’s web-site at
www.com. state. oh. us/sfm.

Thank you for your cooperation. If you have any questions, please contact me at (614) 752-
4232.

Sincerely,

Kgroond” /g

Raymond Bauman
Environmental Specialist

xc:  Site File
Richard Brinkman, Montgomery Co Wellfield Protection

FINANCIAL INSTITUTIONS + INDUSTRIAL COMPLIANCE - LIQUOR CONTROL - REAL ESTATE AND PROFESSIONAL LICENSING - SECURITIES * STATE FIRE MARSHAL * UNCLAIMED FUNDS

“An Eqm! Oppartunity Emplover and Service Provider”
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APPENDIX B

(s =< nveeceUnderground Storage Tank Closure Assessment Report
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Dayton Power and Light Company
Transportation Center
1900 Dryden Road
Dayton, Ohio
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Closure Assessment of Two
Underground Gasoline Storage Tanks
Dayton Power and Light Company
Transportation Center
1900 Dryden Road
Dayton, ©Ohio

Prepared for:

Dayton Power and Light Company
Box 1247
Courthouse Plaza Southwest
Dayton, Ohio 45401
ATTN: Ms. Mariann Quinn

Prepared by:

Mr. Mark J. Howell, Geologist
Hunter/Keck, Inc.
521 Byers Road
Suite 101
Miamisburg, Chio 45342

July 19, 1989

HunTer|KECK
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INTRODUCTION

Hunter/Keck, Inc. (HKI) was retained by Dayton Power and Light
Company to perform a closure assessment and to prepare a report
demonstrating compliance with Federal Regulations 40 CFR 280.72 and
40 CFR 280.74 for the removal of two underground storage tanks
(USTs) and a dispensing island at DP&L's Transportation Center

located at 1900 Dryden Road, Dayton, Ohio.

The two USTs at the Transportation Center had been installed in the
same basin. The age of the two 10,000-gallon, single-walled sti-

P; tanks is unknown.

SERVICES PERFORMED

Tank Removals

"Hunter/Keck, Inc. supervised the excavation and removal of the

underground tanks on April 19, 1989. _The contents of each tank

were hand-pumped into a new 55-gallon drum.

Potentially explosive vapors were purged from both tanks with dry
ice (15 pounds per 1,000 gallons of capacity). Both tanks were

punctured prior to their removal from the tank excavation and were

' visually inspected after removal. Serial number and UL tags were
removed from one tank; the tags were previously removed from the
. second tank (UL tags were apparently removed from the tank ‘at the

> time the fiberglass interior lining was installed).

HunTen {KECK
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Mr. Phil Sinewe, Fire Inspector for the City of Moraine, was on-

site during much of the tank removal activities.

Soil Sampling

Excavated soils were periodically field screened with an HNU P.I.
101 photoionization detector (HNU). Additionally seventeen soil
samples were screened using field organic vapor headspace
monitoring; organic quor headspace monitoring protocol is

presented in Appendix A.

Additional soil samples were collected for laboratory analyses.
One saﬁple was collected from the excavation floor following the
removal of the storage tanks. The sample was analyzed for bgnzene,
toluene, ethyl benzene, and xylene (collectively designated-ETEX),
total petroleum hydrocarbons (TPH), and total lead. Three samples
were collected following additional excavation. The three samples

were composited into one sample in the laboratory and analyzed for

BTEX, TPH, and total lead.

RESULTS

Tank Removals

A strong gasoline odor was noted during the excavation of the two
underground storage tanks. Visibly contaminated soil and all soil

yielding HNU responses were stockpiled on plastic at the site. The

resulting soil pile was covered until landfill permits could be.

obtained.

HunTen [KECK ;
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Visual inspection of each excavated tank surface, tank coating, and
tank welds revealed fair tank condition. The interior of both

tanks had previously been lined with fiberglass. The tank UL and

e e BT o e g e e S
T PR
L LI

serial number tags were missing from one tank, and were illegible

on the other.

Further enlargement of the tank excavation was discontinued in each
direction for reasons outlined below:

o Further excavation to the north and south was discontinued

when samples analyzed using vapor headspace techniques
registered < 5 ppm (parts per million) on the HNU;

o} Further excavation to the west was limited by the presence of
a storm sewver;

o Further excavation to the east was restricted by the
Transportation Center building footer; and

o ‘Deeper excavation was limited by the groundwater table

at 27 feet below grade.

The final excavation dimensions were approximately 35 feet (east/
west) by 50 feet (north/south) by 27 feet (depth). The excavation

has been backfilled for safety and operational concerns.

Soil Sampling

The results of organic vapor screening using vapor headspace

techniques on samples collected adjacent to‘the.tanks and from the

TN HunTer | KECK
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excavation walls and flbor ranged from no HNU response to 500 ppm.
As the tank excavation was enlarged, the excavation wall samples
registered < 5 ppm on the HNU (S-7 and S-8, Appendix B)}. However,
two samples collected from the south portion of the excavation
floor registered 200 ppm on the HNU (S-5 and S-6, Appendix B).
Further excavation of that porticn of the pit floor would have
increased the risk of structural damage to the nearby

Transportation Center building.

Results of the laboratory analyses performed on the soil sample
collected from the excavation floor immediately after tank removal
(sample T6B), and results of the sample composited from the final

excavation floor samples (S-9, S$-10, and S-~11) are summarized in

Table 1.
Table 1
Summary of Laboratory Results
TeéB $-9,10,11

Analvyte Unit (4/19/89) {5~9~-89)
Benzene ppb < 100 < 5
Toluene Ppb 94,000 < 5
Ethyl Benzene PPb 32,000 < 5
Xylenes PPk 42,000 < 5
Total Petroleum

Hydrocarbons PPm < S . 130
Total Lead ppm 3,800 < 5

Samples S-9, S-10, and S-11 were collected from the excavation

floor after groundwater was encountered. None of the three samples

ED_001207_00000832
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were collected from the soil zone yielding 200 ppm HNU responses.
Although a sheen was noted on the groundwater surface, groundwater
samples were not collected due to the difficulty of obtaining a
representative water sample from the 27-foot deep excavation.
Laboratory reports and chains-of-custody are presented in Appendix

C.

CONCLUSIONS

Laboratory analyses of backfill material encountered immediately
below the underground tanks detected BTEX concentrations totaling
168,000 ppb (parts per billion). However, BTEX concentrations in
a composited soil sample from a depth of 27 feet were below
laboratory detection 1limits (< 5‘ ppb) . The total lead
concentrations similarly dropped from 3,800 ppm to < 5 ppm (parts
per million). A zone of soil registering 200 ppm during HNU
headspace monitoring apparently continued below the Transportation

Center building and therefore could not be excavated further.

HunlTer /KECK
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Appendix A
Organic Vapor Headspace Monitoring Protocol
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PROTOCOL FOR ORGANIC VAPOR HEADSPACE SCREENING

OF SOIL SAMPLES

Purpose

The purpose of organic vapor screening is to rapidly evaluate a
sample for the presence of organic vapors. The procedure does not
permit identification of specific organic vapors but does permit

the evaluation of relative organic vapor concentrations.

Procedure

Place a representative portion of the sample of interest into a
clean 16-ounce wide mouth jar.: In order to achieve a relative

ranking between samples, it is important to consistently fill the

jar to the same level (i.e., halfway full). Once the sample has

been placed into the jar, clean aluminum foil is placed over the
entire mouth of the jar, taking care not to puncture the foil.
After the aluminum foil cover has been put in place, tightly cap
the jar with a plastic 1lid. Warm the jar and contents for
approximately 10 minutes. After warming the jar and contents,
carefully remove the plastic lid and insert the intake probe of the
organic vapor detecting instrument through the foil and into the

headspace above the sample. Record the response as indicated on

the instrument's dial or display.
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APPENDIX B

Summary of Vapor Headspace Monitoring

Date Collected

Sample Number

HS18
HS19
HS20
HS21
HS22
HS23
HS24
HS25
HS26
HS27
HS28
HS29
HS30
§-5

S-6

S-7

S-8

* NR = No Hnu Response

4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/19/89
4/20/89
5/09/89
5/09/89
5/09/89
5/09/89

HNU Response

15 ppm
6 ppnm
6 ppm
1 ppm
S ppn
300 ppm

30 ppm

10 ppm
400 ppm
500 ppm

8 ppm
NR *

30 ppm
200 ppm
200 ppm

NR *
NR *
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Laboratory Reports
Chain of Custody Records

ED_001207_00000832



(T

Yot mamnd

.

C

Brighton Analytical Inc.
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1576 Alloy Parkway

DATE: April 24,

1989

PROJECT: Keck-Ohio

£447-2477

Phone (313) 887-6364 Highland, Michigan 48031

DATA SUMMARY SHEET

DATE SAMPLES RECEIVED: 4/21/89

CASE DATE SAMPLES ANALYZED: 4/21/89
T-6-B |

PARAMETERS UNITS 4/19

Benzene mg/ kg <0.1

Ethyl Benzene mg/kg 94

Toluene mg/kg 32 "
Xvlenes mg /keg 42

Total Lead mg /kg <5

Total Petroleum

Hyvdrccarbons mg/kg 3800
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Hunfer /KECK

521 Byers Road. Suite 101
Miamisburg, OH £5342

{513) 859-3600 « Fax (513) 859-7351

1ot | [

Chain of Custody Record / Sampling Analyses Request

Sheet
Case and Contract No. Samplers Name: S lers Si .
dfiq.- 24 FF MALe. 3. HowEc /&& £ |
. — g :
‘ . . Number
Station | station Location Sample {1y (Sample Laboratory Analyses Required
No. Date . Type Con?glners Y y
F-/ J.2-8) {fp2iser] 2 lcomeosiTe Eor oNE Sanre
P. 2 d 2. 89 (/1o | Sol] B  (compoSiTG @A onS Sampre
pP. 5 of.21.891323 | sore |l = LOnA o SITE £ 0NE SOl
Pun) Efcrt conaCositen
SAmele DL
c FLASH PoinT -
+_ FRee LIQUID
. PEacTivE CYAIDE
c REACTIvE SULFPHIODE
c EP Tox LEAD
cr€f Tox CADMickA
Relingdishe ‘y.‘ signature) Da(}eg‘im§9 Regeived By: (signature) [‘DatelTime
| -2 g JQC/g : @ar/F7
- p QV& Y 5 @taéM\/ %:5‘2
Relinquished ByL (signature) Date/Time Received/By: [signature) Date/Time
Relinquished By: (signature) Date/Time Aeceived By: (signature) Date/Time
Relinquished By: (signature) Date/Time Received By: (signature) Date/Time
i . Received By 'Laboralory Custodian: |pate/Time
Method of Shipment: Tracking No. (signature) '
"{Aemarks:
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Brighton Analytical Inc.

1576 Alloy Parkway

Phone (313) 887-6364

Highiand, Michigan 48031

DATA SUMMARY SHEET

DATE: May 19, 1989
PROJECT: Keck-0Ohio DATE SAMPLES RECEIVED: 5/10/89
CASE #447-24717 DATE SAMPLES ANALYZED: 5/18/89
S—1,3’5,7 S_9,10’11 HYD- 1,2,3]4'5
Composite Composite Composite
PARAMETER UNITS 5/8 & 5/9 5/9 5/9
Benzene ug/kg <1 <5 <5
Toluene ug/kg <1 <5 <5
Ethyl Benzene ug/kg <1 <5 . <5
thal Xylenes ug/kg <1 <5 £<5
Total Petroleum
Hydrocarbons mg/kg 5 130 2900
Total Lead mg/kg <5 <5 12
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321 Byers Road, Suue 101
Miamisburg, OH 45342
{513} B59-3600 - Fax (513) 859-7951

Sheet of J

Chain of Custody Record / Sampling Analyses Request

Case and Contract No.

Samplers Name:

Samplers _Signature.~

LY 7~QL} 77 JAmEs S’féwﬁvﬁ' e~
. Numb
Stzg?“ Station Location 58;"1‘:;&' Time 5.?;';%"’ 60:;:;;;5 Laboratory Analyses Required
$o0%s - s78/89 | 3o 1 Sore | 1 55 |
togod  S~2 " ; ¢ N lovnposite [}, 3,3 mwo 7
{vlu I5—- 3 " ﬁl ( PrD Pusvr e Fa SrEX
lolg S5 -4 w1330 | | f TPH_pand Bimce Lemo
1010 S5 Slafga19s] ) | 4 5
L)y S-6 i g (1 ticose HocD_ Sramfeés
010k S5-72 7 M \ L‘-f4(;, w1 5.2 SSIPLE
1J SE 4 _jle>t Forpas AHFH—YSS
=
1 O10Y 5-%K ﬂ‘iﬁ’q iy ge_mPosrfz INTO  OME Sampee
Lol s-lo J i45] r/ Anpyzé Fon BTEX, TPH,
_loVe§ S ) v Js Awp Tera, Laas ,
5
el HyD | 5/4)59 G0 &M&s:rg_- I Rre oN&e
fetil Hyp 2 [ SorpPlE  anh Pniprory T &
qonz  Hyp3 Il Foa BTE X _, TOH AnDd
to i3 p 4 I, / ToTee LEAD
Y Ayp & v ViV v
Relinquished By: ature) Datg/Time Received By: (signature), Date/Time
s 190 | D idote b S (55 /0
B’ >Y 7 AL
Relldquished By: (signature) Date/Time Receivad By: (signxfure) Da!el'nme
Do ‘ S'/w\u'.?cb,_ MM ‘)7/0 10: 3ve.
Relinquished By: (signature} Date/Time Hl{:}eibed By: (signature) . Date/Time
Relinquished By: (signature) Date/Time Received By: (signature) Date/Time
Method of Shipment: Tracking No. ?s‘:;:;‘{:fe’ay Laboratory Custodian: JDate/Time
Fevsaae Extesss I530846500 |

Aemarks:
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APPENDIX C
Site Investigation
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Site Investigation Performed at
Dayton Power and Light Company
Transportation Center
1900 Dryden Road
Dayton, Ohio

Prepared for:

Dayton Power and Light Company
Box 1247
Courthouse Plaza Southwest
Dayton, Ohio 45401
ATTH: Ms. Mariann Quinn

Prepared by:

Mr. David B. Kearns, Project Manager
Hunter/Keck, Inc.
521 Byers Road
Suite 101
Miamisburg, Ohioc 45342

November 6, 1989
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INTRODUCTION

Hunter/Keck, Inc. (HKI) was retained by the Dayton Power and Light
Company (DP&L) to perform a site inveétigation at DP&L's
Transportation Center, 1900 Dryden Road, Dayton, Ohioc. The general
site location is shown on Figure 1. The site investigation was
performed pursuant to Rule 1301:7-7-36(c)(3) of the Ohio
Administrative Code, which governs corrective actions and cost
recovery standards for petroleum underground storage tank (UST)
releases. The purpose.of'£his report is to present the findings

of the site investigation.

BACKGROUND

In April of 1989, two 10,000-gallon underground storage ‘tanks
(UsTs) which had contained gasoline were removed from service.
Both tanks were'single-walled, StiP; tanks that were located in the
same tank basin. The tanks were approximately four years old.
Visual inspection of each excavated tank surface, tank coating, and
tank welds revealed fair tank conditions. The interior of both
tanks had previously ben lined with fiberglass. During removal of
the USTs, a gasocline odor was noted. In an effort to remove
residual petroleum hydrocarbons, additional excavations were
performed. Excavation terminated on May 9, 1989. The final
excayation dimensions were approximately 35 feet (éast/west) by 50
feet (north/south) by 27 feet deep. Four other underground storage

tanks located north of the gasoline tanks were also removed. The

northern tank basin was a clean closure. Details of the closure

\g__ HunTen|/KECK
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Site Location
Dayton Power & Light
Dryden Road

1900 Dryden Road
Moraine Township
Montgomery County
Dayton, Ohio

Adapted from 7.5° USGS topographic quadrangle: Dayton South, 1981,

FIGURE 1
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may be found in HKI's report entitled, "Report of Underground

Storage Tank Closure Assessment", dated May 25, 1989.

Further enlargement of the gasoline tank cavity was discontinued

in each direction for the following reasons:

a. Further excavation to the north and south was discontinued
when soil samples analyzed using vapor headspace tech-
niques registered.< 5.ppm (parts per million) on the HNU
photoionization detector.

b. Further excavation to the west was limited by the
presence of a storm sewer.

c. Further excavation to the east was restricted by the
Transportation Center building footer.

4. Deeper excavation was terminated when groundwater was

encountered at a depth of 27 feet below grade.

Soil samples were collected from three locations on the floor of
the excavation, composited, and analyzed as a single sample for
total lead, TPH (total petrcleum hydrocarbons), and BTEX compounds
(benzene, toluene, ethyl benzene, and total xylenes). The results
of the laboratory analyses performed on the composite soil sample

are presented in Table 1.

K\k | HunTer[KECK
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Table 1

Results of Laboratory Analyses Performed on
Composited Soil Sample - Floor of Tank Cavity
Final Excavation

Detected

Analvte Unit Concentration
Benzene pPpb < 5
Toluene ppb < 5
Ethyl Benzene ppb < 5
Total Xylenes pPpb < 5
Total Lead ppm < 5
Total Petroleum

Hydrocarbons ppm 130

PPb = parts per billion
ppm = parts per million

SITE DESCRIPTION
The DP&L Transportation Center is located at 1900 Dryden Road,
Dayton, Ohio. A vehicle maintenance facility is located on the

southwestern portion of the property. The previously removed

facility adjacent to the southwestern wall. The surface area in

the vicinity of the former UST location prior to tank removal was

conducted, the tank cavity had been backfilled; however, the area
of disturbed asphalt had not been repaved. A general site layout

is shown on Figure 2.

SCOPE_OF WORK

To acquire the necessary data to prepare the site investigation

report, Hunter/Keck, Inc.:

gasoline USTs were located outside of the vehicle maintenance’

primarily asphalt and concrete. At the time this investigation was -

L : HunTen/KECK
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1. Performed a soil boring program, which consisted of
drilling four test borings;

2. Completed three of the four test borings as groundwater
monitoring wells:

3. Submitted groundwater samples to a laboratory for
analyses;

4. Reviewed available literature to evaluate local and
regional hydrogeological conditions, and surrounding
land use; | )

5. Performed a search of the Ohio Department of Natural
Resources water well log files to identify water wells

located in the vicinity of the site.

SITE INVESTIGATION

Test Borings
Four test borings (designated B-1 through B-4) were drilled at the
site. Soil samples were collected at approximately five foot
intervals from each test boring to define subsurface lithology.
Test borings were drilled using 4%-inch I.D. hollow stem auger
drilling techniques. Soil samples were obtained using 2-inch I.D.
by 24-inch long split-spoon samplers. Upon recovery from the
borehcle, each sampler was placed on clean aluminum foil and
opened. The amount of soil recovered was measured and the sample
characterized by the on-site geologist. Each so0il sample was
screened for organic vapors using an HNU P.I. 101 photoionization

detector. Results of the organic vapor screening performed on soil

ED_001207_00000832
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samples obtained from test borings are presented in Table 2. A
summary of test boring depths, depths at which saturation was
encountered, and descriptions of identified zones of saturation are

presented in Table 3. Test boring logs are presented in Appendix

A.

All downhole drilling equipment was decontaminated between boring
locations using a high__pressure hot water washer. Sampling
equipment was decontaminated between successive sampling intervals
by washing in a liquinox soap solution, followed by a double rinse
in potable water, a final rinse with distilled water, and air

drying.

Groundwater Monitoring Wells

Test borings B~1, B-3, and B-4 were completed respectively as
groundwater monitoring wells MW-1, MW-2, and MW-3. Test boring B-
2 was not compieted as a monitoring well because of auger refusal
at 26 feet. Groundwater monitoring well locations are shown on
Figure 2. Groundwater monitoring well completion diagrams and
construction details are presented in Appendix B. Following
installation, monitoring wells MW-1 and MW-2 were developed using
a Keck submersible pump. Monitoring well MW-3 was developed using
a hand bailer. The top of well casing elevation and ground surface
elevation for each monitoring well was established by survey. An
arbitrary reference was established because of the absence of a

local U.S.G.S. benchmark. The left pointing arrow on a fire

HunTen/KECK
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Table 2

Results of Organic Vapor Screening Performed on Soil Samples
Cbtained from Test Borings
(All responses in parts per million - ppm)

TEST BCRING B-1

: Sample
Sample Depth Instrument
Number  (Feet-BGI) Response
Bl-1 4 -6 <
B1-2 9-11 <1
Bl1-3 14 - 16 <1
Bl1-4 19 - 21 <1
B1-5 24 - 26 <1
Bl1-6 29 - 31 <1
B1-7 34 - 36 15 - 20
TEST BORING B-3
Sample

Sample ‘Depth Instrument
Number Fect-BGL) Response
R3-1 4 -6 <1
B3-2 14 - 16 <1
B3-3 19 - 21 <1
B3-4 24 - 26 <1
B3=5 29 - 31 9
B3-6 34 - 35 300

BGL = Below Ground Level

TEST BORING B-2

Sample
Sample Depth Instrument
Mumber  (Feet-BGI) Response

B2~1 4 - 6 <1
B2-2 9 -1 <1
B2-3 14 - 16 <1
B2-4 19 - 21 <1

Auger refusal at 26 feet

TEST BORING B-4

Sample
Sample Depth Instrument
Number (Feet-BGL) Response

B4-1 14 - 16 1
B4-2 21 - 23 1
B4-3 24 - 26 1
B4-4 29 - 31 <1
8
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Table 3
Summary of Test Boring Completion Depths, Depths at Which Saturation
was Encountered, and Description of Identified
Zone of Saturation

Depth at
Which Saturation

BGL = Below Ground Level

MO/ uIuUny

Test Completion Depth Was Encountered Description of
Boring Number Feet - BGL Feet - BGL Saturated Zone
B-1 37 27 Sand and‘gravel
B-2 27 26 Sand and gravel
B-3 36 26 Sand and gravel
B-4 31 26 Sand and gravel

J
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hydrant located on the west side of the Transportation Center
building was assigned an elevation of 100 feet. Depth to
groundwater was measured in each of the three monitoring wells on
September 12, 1989 and groundwater elevations were calculated.
Table 4 presents a summary of groundwater monitoring well

elevational data and depth to groundwater data.

LABORATORY ANALYSES

To evaluate groundwatef qﬁélity, groundwater samples were collected
on September 12, 1989 from each of the three groundwater monitoring
wells. all laboratory analyses were performed‘ by Chemrox
Laboratories, Inc. in Shelton, Connecticut. .Prior to sample
collection, each groundwater monitoring well was purged of at least
three volumes of groundwater. Following the purging process, pH,
temperature, and specific conductance were measured and recorded.
Groundwater samples were collected with ' Teflon bailers.
Immediately prior to sample collection at each well a bailer blank
was collected. Groundwater samples and bailer blank samples were
poured directly from the bailers into appropriate sample
‘containers. Groundwater monitoring field data 1log sheets
summarizing the purging and sampling data are presented in Appendix
C. All groundwater samples and bailer blank samples were analyzed
for total petroleum hydrocarbons, dissolved .lead, and BTEX
compounds (benzene, toluene, ethyl benzene, and total xylenes).
A summary of the results of the laboratory analyses performed on

the groundwater and bailer blank samples is presented in Table 5.

10
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Table 4
Groundwater Monitoring Well Elevational Data and
Depth to Groundwater Data
9/12/89 9/12/89
Monitoring Ground Depth to Static
Well/Test Date Surface T.O.W.C.* Groundwater Groundwaterx
Boring Number Installed Elevation Elevation From T.0.W.C.* Elevation
MW1l/B1 8/01/89 98.39 97.80 26.40 71.40
MW2/B2 8/24/89 98.19 97.86 26.58 71.28
MW3/B4 8/28/89 98.55 88.65 27.27 71.38

All elevational data reported in feet above an arbitrary datum.

* T.0.W.C. = Top of Well Casing

11
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Test Boring/
Monitoring
Well No.
MW-1

MW-2

MW-3

Bailer

Blank Number
Pre MW-1

Pre MwW-2

Pre MW-3

U = Below laborétory detection limit;

NA

Summary of the Results of Laboratory Analyses

Table 5

Performed on Groundwater Samples and Bailer Blank Samples

Date
Sampled

9/12/89
9/12/89

9/12/89

9/12/89
9/12/89

9/12/89

(All concentrations in parts per million)

Benzene

U

3.700

Parameter not analyzed

Toluene
4]
11.000

U

0.005

12

Ethyl

Benzene

2.900

6.100

U

Xylenes TPH
1.100 36
7.500 58

¢] <1
U NA
0.0098 NA
c.012 NA

detection limit presented on laboratory report.

Total
Lead

< 0.00§
0.010

0.018

NA
NA

NA

J
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Laboratory reports, quality control data, and the chain-of-custody

record are presented in Appendix D.

GENERAL HYDROGEOLOGIC SETTING

The geologic setting in the Dayton, Ohio area is that of buried
pre-glacial or inter-glacial river valleys eroded into relatively
horizontal sedimentary bedrock strata. During the ensuing glacial
stages, these wide, deeply cut valleys were filled with sediments,
some to the point of obséurity,‘which left the terrain with its
present appearance. Geologic materials filling the valleys consist
principally of sand and gravel outwash deposits and glacial till
which occurs as lenses and layers interbedded with the sand and
gravel. Glacial till, which was deposited directly by the ice as
it moved over the area, is a heterogeneous mixture of clay and

stones and lacks assortment or stratification.

Ooutwash deposits in the Dayton area range in thickness from about
120 to 250 feet. They are the primary source of the large

groundwater supplies that are pumped for municipal and industrial

use. 1In some parts of the Dayton area, well-defined till sheets,
buried by 30 to 60 feet of sand and gravel, extend almost entirely
across the major valleys and séparate the outwash deposits into two
or more distinct aquifers. Being relatively impefmeable, till is
also a hajor factor in the hydrologic cycle in the Dayton area as

it slows recharge to underlying permeable deposits.

13

HunTen|KECK

- ———

[ SO

ED_001207_00000832



o CC T (T2 O3

~
-

~

A

3 .33 C3

o O .y T U O .3

3

-

S

-~
.
-

-

\—

In places this till-rich zone is made up of well-defined aerially
extensive till sheets; elsewhere it consists of numerous lenses
and irregular masses of till gfouped closely together at
approximately the same altitude. 1In small areas, notably in the
Mad River valley immediately below Eastwood Park, the till is
either absent from the sand and gravel deposits or consists only

of a few scattered lenses.

The upper surface of the till-rich zone lies generally 30 to 50
feet below the land surface in downtown Dayton. The base of the
zone, which is much more irregular than the upper surface, ranges
from about 60 to 125 feet below land surface. .These levels are
somewhat arbitrary as the sand and gravel deposits both ‘above and
below the till-rich zone contain scattered lenses and masses of

till that make it difficult in places to correlate the deposits.

Locally, in the Miami River valley in central and northern Dayton,
and more extensively in the Mad River valley downstream from
Findlay Street, the till-rich zone consists of two layers,
separated by several feet of sand and gravel. The upper till layer
generally is thinner and less extensive than the lower till layer.
Although locally the intervening sand and gravel constitutes a

separate aquifer, it is considered part of the upper aquifer.

The bedrock bounding the glacial outwash deposits consists of shale

interbedded with thin crystalline layers of limestone. 1In the

14
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upper few feet where this unit was subjected to weathering,
fractures and openings along bedding planes are capable of
conveying minor amounts of grouhdwater to wells. The remainder of

the unit is considered impermeable.

Upland glacial deposits, consisting mostly of till and clay and
minor amounts 6f sand and gravel, overlie the bedrock along the
aquifer boundaries or valley walls and provide some recharge to the
outwash aquifer. For the most part, however, the upland deposits
and the bedrock are less prolific sources of water and used

primarily for farm and domestic water supplies.

SITE SPECIFIC HYDROGEOLOGIC SETTING

The information obtained during installation of the four test

borings was used to evaluate the site specific hydrogeological

Natural Resources water well log file. Well logs for all located
water wells within a 2,500-foot radius of the site were obtained.
Al)l known wells are industrial wells. Figure 3 presents the
location of these water wel}s in relationship to the site. Copies

of these water wells logs are presented in Appendix E.
The hydrogeclogic setting at the site is as follows:

Fill material which varying in composition from sand and gravel to

sandy gravel and silty clay was encountered from beneath the

15
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asphalt to depths ranging from 16 to 21 feet below ground level.
Fill material was identified from ground surface to a depth of 27
feet BGL on one of the water well loés obtained from ODNR. Beneath
the fill material, all test borings drilled by HKI encountered sand
and gravel deposits and occasional boulders. Groundwater was
encountered in each of the test borings between 26 and 27 feet BGL.
Review of the water well logs indicates that a clay horizon may be
present beneath the site at a depth between 40 and 60 feet BGL.
Based on groundwater. measurement obtained on 9/12/89, the direction
of groundwater flow is to the southwest. The piezometric surface

as observed on 9/12/89 is shown on Figure 4.

SURROUNDING LAND USAGE

The areas to the east and west of the site are primarily used for
light industrial and commercial purposes. Surrounding facilities
include the oid Tait Generating Station, a trucking terminal, and
metal fabrication facilities, A residential trailer park is

located to the southeast of the site.

17
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BORING /WELL LOG DUATA

KECK CONSULTING SERVICES, INC.

PROJECT: DPAL: Dryden Road

WELL/BORING Nos  MW—1/B-1

LOCATIONs Dayton, Ohio

DATE DRILLED 8/1/89

DRILLING METHOD: Hollow Stem Auger

CASING TYPE/DIA:Schd. 40 PVC/2-inch

TOTAL DEPTH DRILLED: 37 feet

TOTAL CASING: 34.45 feet

GROUND ELEVATION: 98.39 feet

T.0.C. ELEVATION: 97.80 feet

Bentonite and Cement/

GROUT TYPE/QUANTITY:  approx. 75 gallons

SCREEN TYPEAENGTH: PVC/10 feet

GROUT‘]NIERVAL(S); Surface to 21 feet

SCREENED INTERVAL: approx. 24.4 to 34.4 fedt

DEPTH YO WATER: approx. 27 feet

GRAVEL PACK TYPE: Keck #50

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL: 23 to 25 feet

STATIC WATER LEVEL: 26.40 feet OATE: 9/12/89

REMARKS!I All elevational data has been referenced to an arbitrary benchmark.
- LOGGED BY) Timothy F. Hebert SIGNATURE!
In feet | yagsson J
DEPTH. | sawpLE FORMATION DESCRIPTION
0-.5 Asphalt
.5 -7.5 Sand and Gravel; Coarse gravel, well rounded, medium to fine sand,
) .brown, not saturated, f£ill material
7.5- 16 Sandy Clay; black-brown, moist, disturbed soils (fill) containing
glass and oxidized metal, not saturated, minor perched water
may be present at approx. lé feet;, identified a thin stringer of
brown clay at 15.5 feet, poor cutting returns, brown clay
contains some medium to coarse gravel and was cohesive.
16 — 37 Sand and Gravel; medium to coarse and and gravel, hard drilling due

to large cobbles, poorly sorted with some silts, appears

saturated at approximately 27 feet

Interval | Number Blow Counts Recovery FID Comments

4-6 ss1 7.21,2.27 approx. 10 inches < 1 pmm Sand and gravel, brown, Saturated
19-1 52 4,4,6,10 approx, 10 inches < 1 Sandy Clay, black-brown

14 -16 |SS3 .6,8,10,20 “approx. 17 inches < 1 Sandy Clay, ASA to 15.5 feet,

brown clay to 16 feet

19 -21 |SS4 6,8,10,12 approx. 10 inches <1 Sand and gravel, brown, medium to ¢oar

24 -2% |SS5 18,18,19,22 approx. 9 inches <1 Sand and gravel, ASA

29-31 |[S6 44,25,22 approx. 11 inches < 1 Sand and gravel, ASA

%-% 57 23,27, Not recorded 40-50 ppn  Sand and gravel, ASA, soil sample
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BOKING /WELL LOG UATA

KECK CONSULTING SERVICES, INC.

PROJECT:

DP&L:

Dryden Road VELL/BDRING ‘Nout MW-2/B-3

LOCATION: Dayton, Chio

DATE DRILLED 8/25/89

DRILLING METHOD: 43-inch Hollow Stem Auger

CASING TYPE/DIA: PVC/2.0 inch

GROUT TYPE/QUANTITY:

TOTAL DEPTH DRILLED: 36 feet BGL TOTAL CASING: 35.62 feet
GROUND ELEVATION: 98 19 feet T.O.C. ELEVATION: 97,86 feet
e groundwater monitoring

wencmplmm diagrams SCREEN TYPEAENGTH:0.010 PVC/10 feet

GROUT INTERVAL(S):

" SCREENED INTERVAL: 25.6 to 35.6 feet

DEPTH TO WATER:

26.0 feet BGL GRAVEL PACK TYPE No. 5 Quartz Sand

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL: 23 8 to 36.1 feet

STATIC WATER LEVEL: 26.58 ft. DATE 9/12/89

REMARKS: One sample every 5 feet; BGL = below ground level
LOGGED BY: Paul Srork SIGNATURE:
In feet
DEPTH. | 'cawte | FORMATION DESCRIPTION
0-.5 Asphalt
4 -6 B3-1 0.75 feet Fill, fine gravelly sand, some medium and coarse sand,
10,30,44,1% 1045 ‘trace silt and clay, poor sorting and subrounded to sub-
angular, dry, tan. 0.75/2.0 Recovery
9 - 11 No recovery, pushed cobble. Note: at 7.0 feet, auger cuttings were
12,12,11,6 black, sandy gravel, with coal ash-like odor (£ill)
14 - 16 B3-2 0.8 feet Fill, silty clay, some medium sand and cinders, moist,

3,12,15,10 . 1103

low plasticity, black, roofing tar odor

0.2 feet Fine gravelly clay, medium plasticity, slightly moist, tan

1.0/2.0 Recovery

19 - 21

B3-3 0.7 feet Fill, medium sand and fine gravel-with clay, poor
12,15,10 _ sorting, slightly moiét. tan. 0.7/2.0 Recovery
24 - 16 |B3-4 0.5 feet Pounded through quartzite coarse gravel
%jl 1135 0.4 feet Fine gravel with éoarse, medium, and fine sand, trace silt,

poor sorting, moist, tan

0.1 feet Fine gravelly clay, trace medium sand, medium plasticity, |

moist, tan, tip of spoon was saturated with water

1.0/2.0 Recovery

ED_001207_00000832
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BORING /WELL LOG DATA

KECK CONSULTING SERVICES,INC.

PROJECT!  DP&L: Dryden PAGE: 2 DATE: 8/25/8%ELL/BORING Nos p_s
IDEETH | FSNetE | FORMATION DESCRIPTION
29 - 31 B3-5 0.8 feet Fine gravel, some coarse sand, trace silt and fine sand,
1147 poor sorting, saturated, brown, slight hydrocarbon odor
0.8/2.0 Recovery
34 -~ 35 B3-6 0.9 feet Fine gravel, trace coarse sand, well sorted, sub-
46,100/4 1206 rounded, erading 'into medium sand with fine sand, trace

fine gravel and coarse sand, moderate sorting, saturated,

brown, hydrocarbon odor. 0.8/0.9 Recovery

ED_001207_00000832
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BORING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

DP&L:

F.’RDJECTJ Dryden Road

WELL/BORING Noa  B-2

LOCATIONs  Dayton, Ohio

DATE DRILLED

8/3/89

DRILLUING METHOD: Hollow Stem Auger

CASING TYPE/DIA.: N/A

TOTAL OEPTH DRULED:, 27 feet

TOTAL CASING:

N/A

GROUND ELEVATION: 98.19 feet

1.0.C. ELEVATION: N/A

GROUT TYPE/QUANTITY: -

Bentonite and Cement/

approx. 90 gallons SCREEN TYPEALENGTH:  N/A

GROUT INTERVAL(S):

0 - 27 feet SCREENED INTERVAL: N/A

DEPTH TO WATER:

approx. 26 feet GRAVEL PACK TYPE: N/A

__r_,

WATER LEVEL ELEVATION: N/A

GRAVEL PACK INTERVAL: N/a

STATIC WATER LEVEL: N/A DATE:

REMARKS: The ground elevation at B-2 has been referenced to a benchmark of
100 feet. Was abandoned due to auger refusal.
LOGGED BY: Timothy F. Hebert SIGNATURE:
In feet
DEPTH | "oum " | FORMATION DESCRIPTION
0-..5 - Asphalt
S5 -6 Sand and Gravel; coarse gravel with medium to fine sand, brown,
not saturated, fill material
6 - 17 Sandy Clay; black-brown, medium to fine sand., some indications ,
of minor perched water at aDDroxlma_tgly_Lige_L._s_m_ls__
are fill material as glass and ized
present in cuttings
17 - 27 Sand and Gravel:; brown, medium to coarse well rounded gravel, —

medium to coarse sand, poorly sorted. meist, saturation

appears to be approximately 26 feet, Auger refusal at |

27 feet, decided to abandon borehcle and re-drill., Was

bentonite/cement grouted through the augers to the near

surface and pluppged with i i i

SPLIT SPOOH SAMPLING

Interval |Number Blow Counts Recovery FID Coments

4-6 |1 8 8,10, 11 approx. 12 inches < 1 Sand & gravel, brown, fill

9-1 |2 6, 6 approx. 8 inches < 1 Sandy Clay, black-brown, £i3l
%-16 |3 6, 8, 17 apprax. 5 inches < 1 ASA, £ill

19-21 |4 74, 26 approx. 12 inches <1 Sand and gravel, brown

24-2 |5 17, 16, 17 no sample retained NA
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BOKING /WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT:  DPeL: Dryden Road WELL/BORING Noa M4

{ DCATIONt Dayton, Ohio DATE DRILLED: August 28, 1989
DRILLING METHOD: Hollow Stem Auger CASING TYPE/DIA.: PVC Sch. 40/2-inch

TOTAL OEPTH ORILED: 31 feet TOTAL CASING: Approx. 31 feet

GROUND ELEVATION:  98.55 feet T.0.C. ELEVATION: 98.65 feet

GROUT mz/oumnﬁﬁiﬁﬁiﬁ{tgegzﬁgiE?ﬁéogait_’s' SCREEN TYPEAENGH: PVC/10 feet

GROUT INTERVAL(S: 13 ©0 18 feet SCREENED INTERVAL: 21 to 31 feet

DEPTH T0 WATER:  Approx. 26 feet GRAVEL PACK TYPE: Yach 45

WATER LEVEL ELEVATION: GRAVEL PACK INTERVAL: -5 Lo 33 feet

; STATIC WATER LEVEL: 27.27 fr. DAE9/12/89

REMARKSl M-4 is re-drill boring for B-4; No split-spoon samples collected

at M-4
LOGGED BY) Timothy F. Hebert SIGNATURE:
H20/SOIL

DEPTH | ‘eanme | FORMATION DESCRIPTION

General Interpretation:

0 - 3" Asphalt

3" -.1.5r Backfill; grade stone

1.5 - 6!} Backfill';_ sand and gravel, brown, moist

6 — 14" Sandy Clay; black, moist, appears to be fill material, saturated

or perched zone of medium fine sand at approximately 1l feet,

occasional fine gravel, increase gravel with depth,

rough drilling at 14 feet

14 - 31’ Sand and Gravel; moist, medium coarse, poorly sorted, interbeds

and gray-brown silt and clay indicated by drilling pressure.

Rough drilling, break in drill pressure at 21 feet, poor

cutting returns, refusal at 31 feet. Unit contains some

substantial well rounded cobbles.
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#loti_0.010 inches,

Intervali_2g.4 Fr.te 24,4 FL.
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200008
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GROUNDWATER MONITORING
WELL COMPLETION DIAGRAM

TEST BORING B-1

WELL  Mw-1

SHEET 1 of 1 DATE 10/4/89

CUENT Dayton Power & Light

LOCATION Dryden Road

PROJECT 447-2477

HNuriTen |KECK
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Construction

r—_‘f:ﬂ“h mount cover
+0.10 dng woter tight cop

18.0 [

27.07

200 [

T

antanh,

cament/!

#lurry

p——— bantonite chips

naturel pack/Mo. 5 quarty sand

v [ dwoter surface 8/28/89

an

Be

XECE CONSULTING AKAVICED, INC.
¥ELL INIIALLAIICN, INCIENATION

Well Wumber:pi-) _ Total Dapthe
Below Top of Casing

KC3 Qepresentative: Tim Medext.
sStarted: 4720408 . Completsdi_Ar1M/AY
orilling Methodi 4 3/4-inch mollow SLam AUger =~

wall ”Irlmﬁpim
. ~

Rissr: D1 2.0 inches

Eateviabe _PYC
Jointar_Eachins Flush Thrseded
langth; __20.10 Feet

Alser
Iotervals_$0,10° _ t0 20,87

$creany Dimmetar: 2,0 ipchwew
matsrials PVT —_—

Type: Nachice

Slot: 0,010 loches

Intezvalr 10.0 FL to 0.0 FPR.
Crout Raterial:r CamentsBentonite

Cuantityr_13 Callona

Intervels_furface to 15.0 Fest

Seal Materiali Bentonfts Chipe
mntlt!n A00 1ba. —
[ 11} -
Intervals_J3.0 PR, to 18,0 F%. .~ Il
N L]
Piltar Pack ‘1‘.
Material:___Matuial Packs -
ERa A CuATSS Sapd
cuantitys, 110 T P —
rileer .
Intervali A0 T, to J0.3 F...
Cepth 0 Groundwater: 11,21 Ft. BTOC

Ostay, 20100

GROUNDWATER MONITORING
WELL COMPLETION DIAGRAM

TEST BORING B8-3

WELL  MW-3

SHEET 1 of 1 DATE 10/4/89

CUENT Dayton Power & Light

LOCATION Dryden Rood

PROJECT 447-2477

HuriTen {KECK
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Appendix C

Groundwater Monitoring Well Field Data
Sampling Records
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funter/Keck, Inc.
Groundwater Monitoring Field Data Log Sheet

Client:_Dayton Power and Light Company Project Location:__ Dryden Road
" Dayton, Ohio
Well [.D,:_MW-1 Sampler's Name: Andy Granskog
Dete Sampled:__9/12/89 Signature:
Total Depth from Top of Casing __33.40 Ft. Sample# Time Volupe Preservative Analysis
Tep of Casing Elevation: 97.80 Ft. i 1350 _voa Refrig  _Blank
1.0. of Casing: 2 inch L%} 1350 _voa Refrig Blank
Stick Up: - .41 . Ft. _MW1 __ 1355 _VOA _ _ Refrig _BTEX
T0C Depth to Water: 26.40 Ft. ) 1355 . _voa Refrig BTEX
Method of Measure:_MWater Level Indicator
Time of Measurement: 11:30 Kr. MUl 1355  VOA Refrig BYEX
Water Height in Well: 7.0 Ft.
Water Volume in Well: 1.17 Gal. MWl 1405 _voa Refrig Lead
Sampling Rethod: Bailer MWl 1405 VoA Refrig Lead
Purging Method_ Bailer and Keck Pump W1 1400 1000 ml _ Refrig TEH
Recovery Data:
TCC Depth to Water: Times:
(in centimeters)
Cond. ‘Volume
‘Temp (C) pH _ umhofcm_ Water Purged
1._19.5 7.01 _1.4 . 70 gal ,
2. _ Physical Properties:
3. Free Product:_None
4. Cdor:_None Color:_ Brown
5. . Turbidity:
6. Observations:_Good recharge, but didn't
7. clear well. Developed 70 gallons.
8.
9.
10.
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Hunter/Keck, Inc.
Grounduater Monitoring Field Data Log Sheet

Client:_Dayton Power and iight Company

Project Location:__ Dryden Road

Dayton, Ohio
Well 1.D.:_ MW-2 Sampler's Name: Andy Granskog
Date Sempled:__ 9/12/89 Signature:
Total Depth from Top of Casing __34.04 Ft. Sample# Jime Volume Preservatjve Analvsis
Top of Casing Elevation: 97.86 Ft. M2 1450 _Voa Refrig Blank
1.D. of Casing: 2_inch w2 1450 _voa Refriq Blank.
Stick Up: - .33 Ft. HW2 1520 _VOA Refrig BTEX
TOC Depth to Mater: 26.58 Ft. MW2 1520 _VOA Refrig BYEX
Method of Measure:_Water Level Ipdicater
Time of Mecasurement: 11:40 Hr, 1520 VoA Refrig BYEX
Water Height in Well: 7.46 Ft.
Water Volume in Well: i.26 Gal. Mw2 1520 _voa Refrig _Lead
Sampling Method: Teflon Bailer NW2 1520 _voa Refrig Lead
Purging Method_ Bailer and Keck Pump MW2 1525 1000 ml _ Refrig IPK

Recovery Data:
TOC Depth to Water: Time:

{in centimeters)

) Cond. Volume
Temp (L) __pH umhofem Water Purged
1._21.4 6.96 _1.8 100 qal
2. Physical Properties:
3. Free Product:_Sheen on water surface
4. Odor: _Slight Color:__Brown
S. Turbidity:
6. Cbservations:_Good recharge.
7. Developed 100 gallens.
8.
9.
10.
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Hunter/Keck, Inc.
Groundwater Monitoring Field Data Log Sheet

Client:_Dayton Power and Light Company

Project Location:__ Dryden Road

Daytaon, Chic

Well 1.0.:_ MW-3

Date Sempled: _ 9/12/89

Samplerts Name: Andy Granskoq

Signature:

Total Depth from Yop of Casing __30.46 Ft, Sample# Time Volume Preservative Analysis
Top of Casing Elevation: 98.65 Ft. M3 1535 VoA Refrig Blank
1.D. of Casing: 2 inch M3 1555_ _voA Refrig Blank
Stick Up: - .10 Ft. M3 1555 _VOA Refriq BYEX
TOC Depth to Water: 27.27 Ft. M3 1555  _VOA Refrig BYEX
Method of Measure: MWater Level Indicator

Time ot Measurement: 11:35 Hr. K3 1555 _voa Refrig BYEX
Water Height in Well: 3.19 Ft.

Water VYolume in Well: 0.50 Gal. W3 1555  _vbA Refrig Lead
Sampling Method: Tetlon Bailer M3 1555 VDA Refrig Lead
Purging Method__Bailer and Keck Pump M3 1555 1000 ml _ Refrig TPH

Recovery Data:
TOC Depth to water: Time:

(in centimeters)

Cond. Volume
Jemp (€} _ pH umho/em  MWater Purqed
1._20.2 7.04 1.6 2.5 gal
2. . Physical Properties:
3. Free Product;_None
4. Odor:_None Color:__Brown
5. Turbidity:
6. Cbservations:_Slow recharge.
7. Bailed dry 5 times,
8.
9.
10.
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Appendix D

Laboratory Reports
Chain-of-Custody Record
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Chemrox Laboratory Services

217 Long Hill Crossroads Shelton. CT 06484 Phone 203 926-5081 Fax 203 826-9334

September 29, 1989

Report #A247
Hunter/Keck
521 Byers Road/Suite 101

Miamisburg, OH 45342

Attention: Dave Kearns

Purpose and Methodoloqy:

Six samples, Project Number: 447-3600, were submitted to
Chemrox Laboratory Services. The client requested the
following analyses:

-  BTEX - Dissolved Lead

- Total Petroleum Hydrocarbons

The volatile organics were analyzed by purge and trap GC in
accordance with Method 601/602. The analysis was performed
on a Varian 3400 GC system equipped with a Tekmar Model
1LSC2000 headspace concentrator.

The petroleum hydrocarbons were extracted in accordance with
EPA Method 9070 and analyzed in accordance with EPA Method
418.1. The analysis was performed on a Perkin Elmer Model
1420 Infrared Spectrophotometer.

The metals were prepared in accordance with EPA Methods 3005
and 3020. The metals were performed using a Perkin Elmer
Plasma 40 ICP Spectrometer and a Perkin Elmer Zeeman 5100
Atomic Absorption Spectrophotometer equipped with a Perkin
Elmer HGA 600 graphite furnace.

The results of the analysis are presented in the following
tables.

Prepared by:

el L

Peter W. Georges

@h@f]ﬂ«@)x QA/QC Officer
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. ANALYS1S RESULTS -
Company Hunter/Keck Date Received 09/15/89
Job Number __A247 Date Extracted _ 09719789
Analysis Lead Date Analyzed 09726/89
¥ 1 L
i | PARAMETER |
| SAMPLE D1} {
| | LEAD |
[ | 1 J
LN L | 1
1 391291 W1 ] < 0.006 |
L 4 1
| L}
| 891292 mWw2 | 0.010 |
L J | ]
L | | 1
| 891293 w3 | 0.018 |
L 1 1

Chemrox Laboratory Services
Connecticut Certification #PH-0559

Matrix Liquid
Units ppm
Analyst M. Withrow
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-

Client Hunter/Keck

Job Number __A247

BTEX ANALYSIS 8Y GC

Date Received 09715789

Date Analyzed 09/27/89

Matrix Mater

Units pasL (ppb)

Method Purge and Trap GC Analyst - C. Spiteri
L] T L | § 1
| oM i 1 | |
I 1 t { METHO |
| | | 891296 | DETECTION |
| COMPOUND |  BLANK | Mw3 3:35 | wmar |
L L L [ 3 d
I L] L ] 1

.| Benzene { u | v ] 2 |
L i\ b | ] J
¥ ¥ L] S 1
| Ethylbenzene | u | 1] | 5 |
1 K I 1 ]
L} ¥ L] L] 1
| Toluene j- v | 5.0 | 5 |
L ) ] (| L J
L] ¥ ¥ L 1
| Totalxylene | v | 12 i 5 {
L A 'l 1 J

U = Undetected

Chemrox Laboratory Services
Connecticut Certification #PH-0559
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BTEX AMALYSIS 3Y GC

Client Hunter/Keck Date Received 09/15/89 Matrix Water

Job Number __A247 Date Analyzed 09/23/89 Units gq/L  (ppb)

Method . Purge end Trap GC Analyst _ C. Spiteri

3 0 o .3

SIS

Ty iz

—J

A
4

1

-

—
—

[

AU B W

DLM

20

COMPOUND

891293
M3

891294
W1 1350

89129
BLANK

- B91295

MW2 2:50

METHOO
DETECTION
LIMIT

Benzene

Ethylbenzene

T
|
A
L}
i
W] e
t
|
1
L
|

2,500

Toluene

P — T T T T ™"

Totalxylene

e of e ——afe amn e —— S —f

1,100

“
g

S -
[ =4

e e aBe s TOn T e G —— i —
c

p—-—-—-‘-—-;—“—-n—-

bt e ol e e e e et — — (e

9.8

R R R A L T

~n
-—-—-—-i—'—-——_-—‘—-l

U = Undetected

Chemrox Laboratory Services
Connecticut Certification #PH-0559
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ANALYSIS RESULTS

Company Hunter/Keck Date Received __ 09/15/89 : . Matrix Liquid
Job Number __A247 Date Extracted _ 09/715/89 Units ma/t  (ppm)
Analysis TPHC Date Analyzed 09/18/89 Analyst J. Shamas

n L § L]

| [ PARAMETER |

| SANPLE DI I {

| | TPHC |

1  § J

L) | 1

] et Wl | 36 |

[ A |

1 L] ) ]

] 891292 mw2 | 58 ]

L [ ]

] L L |

[ 8293 w3 | < 1 |

L L |

Chemrox Laboratory Services
Connecticut Certification #PH-0559
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¥ 1

Company

Hunter/Keck

! QUALITY CONTROL SUMMARY i

Job Number A247 : -Analyst
¥ L) | 1
| ] RELATIVE PERCENT | SPIKE RECOVERY |
| PARAMETER |  OIFFERENCE | X |
L L H " |
| Al L 1
| Lead i ] | 102 |
L 1 1 ']

Chemrox Laboratory Services
Connecticut Certification $#PH-0559

M. Withrow
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U RS T A AR SRR U T A R N RS SN R S S S S A SN S AT S S SO T SR A
HunTer /KECK _z2/ py.. 24 CHAIN-OF o
Suite. Lo CUSTODY 2104
o Mt s bn%c’, d# 45392 RECORD | '
PROJECT LOCATION NAME OF CLIENT PROJECT TELEPHONE NO. PROJVECY NUMBER

e

Day foer. Ot Drydse. A DP+L (%513) ¥59-3600 4YT-2477
e onne | e | o | e SANPLE DESCRIPTION " Talalals
||l 2 (VoA | Hedfep | | Pre Mu/ <l Ballin B lenk
2 | ™V 1550 "5-«.,'1/01159//2/37 Mw-1 RTEx« \
) mlw 2:04p 2 |voss ‘)//z,/ge; M -({ Diss Lead
o |Mwizivg| L | tooont | 4fra/ st muw -1 T PH
s |uwlzsq) 2 |vors| Wizl | Pre Mw-2 Batn Blank
o |Mwals:200| D |\ Vohs | Yip/ pa M -2 BTEX
7 |Mg>20%) 2 | Voks ?//z./}fy M/ -2 /ead
e 1We3:250 | |lovg,| /7 /87 Mw-2  TpPH .
o [nu313:350 2 |\ vogs| i3/a7| | Pr~e Mw-3 Balie FBlauk
T Hu.33:5'5'/1> 3 (oAs ﬂ//'z./gf muw-3 RTEX ’

PERSON RESPONSIBLE FOR SAMPLE COLLECTION

_dodly firmnstog

DATE

AFFILIATION TRANSFER

TEM TRANSFERS ACCEPTED
NUMBER NUMBER RELINQUISHED BY 8Y

DATE

TME

‘WHITE~Project Manage:

PURP&EOFWSPSJIMMdMﬁHM

e

ey | HEL ' 110 Lfosusy, fromslsg G |5hfeg
: /0 ' ﬂuf.,;jjf FED X |S/tvfed

2
3
4
5
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}Cf"(:f”rfﬁLT‘C}(”Z.CDC]CD[:DF—]mmmCBDGl\!

OFFICE ADDRESS: LABQRATORY ADDRERS:

Hun'h'sn/KECK S2( Byers Rd CHAIN-OF e
_Swte (01 CUSTODY Zo. 2105
Migom 15 bucg OH 453y2 RECORD ' '

( 'PROJECT LOCATION NAME OF CLIENT i PROJECT TELEPHONE NO. PROJECT NUMBER

Dayton OH Deyden Rl DPeL (z13) £59-3600 YYy7-2477
Mo [ e | el | e
e B 2 | VORs| A0a/7| | Mw-3  (ead :
2 [Mwsl3:55p (| lovond] 7/ Mw-3 TP
| 3 7 .
p
" |5
6
! )
. -.’
9
10 » 7
oty ey, i [ HED PP ey ET (i
o m 2 | & hl (’qﬂf’é[ FED X \F/19/PF) //RG
i
WHITE—Projct Manacer YELLOW—Gededit _ OOLD—Laborstory Cony .
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Appendix E
Water Well Logs
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s et

Casing diameter
Type of screenj—‘@.).in_.zﬂlﬂ-ength of screen. X2 i

s oduuotdy, "--n-.,- [WCITERTS

of casing___..

2SS

[

z_.;j,.,

iy 3 . N et
“u‘x’nSmE rrateL_Po ) GP.M. ‘ Ditatios of tes
Drawaown.. 2@ itwes el K 15/ 5

Type of pump —7 W T TR d0 i Developed -capacity. ~_.: --.é_égf "&’.
Capacity of pump 4 ! L Stat:c level—depth to wateCr] y =
Y -1 EERT
Depth of pump setting 9 Pump mstalled by 5
. T i BInE GRIARL oz ot FAN I L Ty RULISL It
WELL LOG . . ) SKETCH SHOWING LOCATION
e iy AT TR RIS e, e Lt ST S RS '7.,. 0.0
Fo'rinatxons e _"Fr‘ aen ':1“ it s Loc'att:. i Teference to numbered
sRromo | :ind0 vl (d gidte ‘Highways;" St. 'Intersect:ons, ‘Couinty roads, etc.

Sandstone, shale, limestone,
gravel and clay

7?1:’5 well
uad ¢ ma‘vﬂém

» ‘10. airie il 1 :'::a:-
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Well (o v ¢ “—'f
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———vee

Type of screen Length, of screen

787"

Type of pnmp...j_ Y, A ,.... _A"IJ'W‘

Capacity of pump-..ly.u.:?%_ A
L7

Depth of pump setting

N -

) Drawdow;&

.| Developed capacity™.

~ —

AR T S PRV LY SERTITN 514515!. 2y 1
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Pump installed by. A,é? _.ﬂ/LA ,4/,{/;.4/(,((

e
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e T M TS et
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CORRECTIVE ACTION PLAN FOR THE DAYTON POWER & LIGHT PROPERTY
LOCATED AT 1900 DRYDEN ROAD, DAYTON, OHIO

INTRODUCTION

In April 1990, the Dayton Power & Light Company (DP&L) retained SCS
Engineers to assemble a corrective action plan fer their
transportation center Tlocated at 1900 Dryden Road in Dayton, Ohio.
During the closure of two 10,000 gallon underground storage tanks
{UST’s), a release of gasoline was detected. In November 1989, a
Phase Il site investigation was completed. Further contamination
assessment work and a corrective action plan was started in April
1990. -

The goals of the assessment were to identify the presence of
contaminants in the subsurface soils and ground water beneath the
property, and to further define the lateral and vertical extent of
these contaminants. The corrective action plan will also determine
those remedial measures that are warranted to protect human health and
the environment.

The extent of contamination assessment was completed in two steps. A
Phase Il site investigation was performed by Hunter/Keck Inc. in
November 1989. The site assessment identified very limited soil
contamination beyond the UST cavity and also confirmed the presence of
petroleum hydrocarbon in the shallow ground water beneath the site.
Additional soil and ground water sampling and analyses were performed
to further delineate contamination prior to complieting the corrective
action plan. This corrective action plan is intended to serve as a
summary of the information generated during the field investigations
and address the issue of corrective actions at the site as warranted.

BACKGROUND

The DP&L facility is located approximately 0.8 miles north of the
intersection of Interstate 75 and Dryden Road in Dayton, Ohio. The
site ‘location is shown in Exhibit 1. The site consists of approxi-
mately 40 acres of land whose primary purpose is to serve as a trans-
portation and maintenance center. '~ Administrative offices are also
Tocated at the Dryden Road facility.

The immediate area surrounding the DP&L facility may be best
characterized as commercial/light industrial. Directly north of the
site is the Miami River. A Conrail spur is located directly west of
the site. A trailer park is located directly south of the facility.
Several smal) commercial facilities are west of the site along Dryden
Road.
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In April 1989, two 10,000 gallon underground storage tanks were taken
out of service” A site layout plan is shown in Exhibit 2. These
tanks were used to store gasoline and had been in service for 4 years.
Visual inspection of the UST's showed the tanks to be in good shape
and free of obvious defects. During the removal of the UST's, a
gasoline odor was noted. In order to identify the edge of
contamination, the excavation was extended. The final excavation
dimensions were approximately 35 ft (east/west) by 50 ft (north/south)
by 27 ft deep. Though clean samples were obtained from the north face
of the cavity, barriers such as the transportation center, a storm
sewer, and ground water caused further enlargement of the tank cavity
to be discontinued. Because the extent of contamination was not
identified, a site investigation was planned and executed.

The site investigation (SI) was performed between September and
November 1989. The SI consisted of drilling four test borings. Three
of the four test borings were transformed into ground water monitoring
wells. Laboratory analysis of ground water samples showed
measurable levels of benzene, toluene, ethyl benzene, and xylene in
the ground water. Ground water elevation were also measured as part
of the SI.

REGIONAL GEOLOGY AND HYDROGEOLOGY

The geologic setting in the Dayton, Ohio area is primarily buried pre-
glacial or inter-glacial river valieys eroded into relatively
horizontal sedimentary bedrock strata. During the ensuing glacial
stages, these wide, deeply cut valleys were filled with sediments,
some to the point of obscurity, which left the terrain with its
present appearance. Geologic materials filling the valleys consist
principally of sand and gravel outwash deposits and gltacial till which
occurs as lenses and layers interbedded with the sand and gravel.
Glacial till, which was deposited directly by the ice as it moved over
the area, is a heterogeneous mixture of clay and stones and lacks
assortment or stratification.

Outwash deposits in the Dayton area range in thickness from about 120
to 250 ft. They are the primary source of the large ground water
supplies that are pumped for municipal and industrial use. In some
parts of the Dayton area, well-defined till sheets, buried by 30 to 60
ft of sand and gravel, extend almost entirely across the major valleys
and separate the outwash deposits into two or more distinct aquifers.
Being relatively impermeable, till is also a major factor in the
hydrologic cycle in the Dayton area as it slows recharge to underlying
permeable deposits.

In places, this till-rich zone is made up of well-defined aerially
extensive till sheets; elsewhere it consists of numerous lenses and
irregular masses of till grouped closely together at approximately the
same altitude. In smal} areas, notably in the Mad River valley
immediately below Eastwood Park, the till is either absent from the
sand and gravel deposits or consists only of a few scattered lenses.
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The upper surface of the till-rich zone lies.generally 30 to 50 ft
below the land surface in downtown Dayton. The base of the zone,
which is much more irregular than the upper surface, ranges from about
60 to 125 ft below land surface. These levels are somewhat arbitrary
as the sand and gravel deposits both above and below the till-rich

zone contain scattered Jenses and masses of till that make it

difficult in places to correlate the deposits.

Locally, in the Miami River valley in central and northern Dayton, and
more extensively in the Mad River valley downstream from Findlay
Street, the till-rich zone consists of two layers, separated by
several ft of sand and 'gravel. The upper tiil layer generally is
thinner and less extensive than the lower till layer. Although
Tocally the intervening sand and gravel constitute a separate aquifer,
it is considered part of the upper aquifer.

The bedrock bounding the glacial outwash deposits consists of shale
interbedded with thin crystalline layers of limestone. In the upper
few ft where this unit was subjected to weathering, fractures and
openings along bedding planes are capable of conveying minor amounts
of ground water to wells. The remainder of the unit is considered
impermeable.

Upland glacial deposits, consisting mostly of til1 and clay and minor
amounts of sand and gravel, overlie the bedrock along the aquifer
boundaries or valley walls and provide some recharge to the outwash
aquifer. For the most part, however, the upland deposits and the
bedrock are less prolific sources of water and used primarily for farm
and domestic water supplies.

SPECIFIC SITE CONDITIONS

A total of nine test borings were installed around the maintenance
building during the completion of the Phase II investigation (9/89)
and the field investigation (5/90). Boring logs from these boreholes
indicate that fill material extends to a depth of 15 to 20 ft below
grade. The fill material consists of black cinders, foundry sand, and
traces of cobbles. Below the fill material, all test borings
encountered brown sand with some silt, gravel, and traces of clay. A
review of water well records shows that the sand and gravel extends to
a depth of approximately 80 ft below grade. This information was
obtained from a study of sand and gravel resources of Montgomery
County published by the Ohio Department of Natural Resources (ODNR) in
1987. The Phase II investigation identified a discontinuous clay
layer which existed at a depth of 40 to 60 ft below grade. However,
the ODNR resource shows that this clay barrier was identified between
70 and 80 ft below grade.

A review of ground water wells in the area shows that two larger

industrial/municipal wells are located directiy west and southwest of

the site. These wells are screened in sand and gravel at depth of 25
and 60 ft below grade. During on-site observations, ground water
levels were encountered in each test boring between 25 and 27 ft below
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grade. Ground water elevations were obtained on 5/17/90. The water
lTevels 1in the monitoring wells (GW-1 through GW-3) were 74.5, 74.4,
and 74.5 TBM, respectively. Based on these elevations, ground water
direction was calculated to be in the southwest direction. This
calculation was made using the three point method.

FIELD INVESTIGATIONS

The field investigations identifying the extent of contamination were
divided into two discrete events. A Phase Il assessment was performed
by Hunter/Keck, Inc. in September 1989. Additional soil borings and
ground water monitoring wells were installed as part of the corrective
action study in May 1990.

Following the removal of the UST’s, Hunter/Keck, Inc. was retained to
perform a Phase II assessment. The Phase II assessment consisted of
drilling four test borings (B-1 through B-4) around the maintenance
garage. The test borings were drilled using a 4-1/4 in. {ID) hollow
stem auger drill rig. Soil samples were obtained using 2 in. (ID)
split spoon samplers at 5 ft intervals. All bering Tlocations are
presented in Exhibit 3. A1) boring logs are presented in Appendix A.
Each soil sample- was screened in the field using an HNu
photoionization unit. The results of the field screening showed that
organic vapors were quantifiable in s¢il directly above the shallow
aquifer. This area is commonly referred to as the capillary zone. In
particular, soil samples taken at 34 to 36 ft below grade from MW-1
and MW-3 screened positive for organic vapors.

Test borings B-1, B-3, and B-4 were completed as ground water
monitoring wells MW-1, MW-2, and MW-3, respectively. Ground water
well Tocations are shown in Exhibit 4. Ground water well construction
diagrams for all ground water wells are presented in Appendix B.
Monitoring wells MW-1 and MW-2 were developed using a submersible
pump. Monitoring well MW-3 was developed using a hand bailer. The
top of well casing elevation and ground surface elevation for each
monitoring well was surveyed. An arbitrary reference was used in the
absence of a U.S.G.5. benchmark. Depth to ground water was measured
in MwWw-1, MW-2, and MW-3 on September 12, 1989 and ground water
elevations were calculated. Based on ground water elevations, ground
water flow was in a southwestern direction.

Ground water samples were collected from each of the three monitoring
wells, Prior to sample collection, each ground water monitoring well
was purged at least three well volumes. Ground water samples were
collected wusing a teflon bailer. All ground water samples were
analyzed for total petroleum hydrocarbons, lead, and benzene, toluene,
ethyl benzene, and xylene (referred to as BTEX).

As part of the corrective action planning process, the field
investigation was expanded in scope to include five additional soil
borings. Three of these borings were completed as ground water
monitoring wells. ‘
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During the week of May 7, 1990, the second phase of the field
investigation was performed. The purpose of this phase of the
investigation was to delineate and quantify the extent of soil
contamination at the site as well as ‘further delineate the extent of
ground water contamination.

On May 7 and 8, soil borings GW-1, GW-2, and GW-3 were drilled using a
standard 4-1/4 in. (ID) hollow stem auger drill rig. The locations of
GW-1, GW-2, and GW-3 are shown in Exhibit 3. Each boreshole was
drilled to a maximum depth of 31 ft below grade. Soil samples were
retrieved using a 2 in. (ID) split spoon sampler advanced ahead of the
lead auger. Soil samples were taken at 2 ft intervals. A1l soil
samples were field screened using an HNu photoionization unit. With
the exception of two soil samples from GW-3, soil samples showed no
evidence of contamination by organic vapors. Soil Samples GW-3G (12
to 14 ft below grade) and GW-3J (18 to 20 ft below grade) demonstrated
some evidence of organic vapors. Headspace readings were 82 and 10
ppmv, respectively. Two scil samples from each borehole were
submitted for laboratory analysis for total petroleum hydrocarbons and
BTEX.

In addition to the three deep borings, two shallow borings were
drilled adjacent to the foundation of the maintenance building to
confirm the absence of contamination in the building’s foundation
footers. Soil borings SG-1 and $G-2 were drilled using a 4-1/4 in.
hollow stem auger drill rig to a maximum depth of 20 ft below grade.
Dry (or vadose) wells were installed as SG-1 and SG-2. Well
construction diagrams for SG-1 and $SG-2 are also presented in Appendix

B. Each vadose well was allowed to equilibrate for 24 hours prior to

sampiing of the soil gas. Each vadose well was purged for 30 minutes
using a Bellows vacuum pump. Following the purging, a soil gas sample
was obtained in a Tedlar sample bag. The soil gas sample was then
immediately analyzed using an HNu photoienization device. The HNu
reading for both vadose wells were 1 ppmv.

Test borings GW-1, GW-2, and GW-3 were completed as ground water
monitoring wells. Well locations for each well are shown in Exhibit
4. Ground water well construction diagrams are presented in Appendix
B. All three monitoring wells were developed using a hand bailer,
The top of the well casing elevations and ground surface elevations
for GW-1, GW-2, and GW-3 were surveyed. An arbitrary reference was
used in the absence of a U.S.G.S. benchmark. Depth to ground water
was measured in GW-1, GW-2, and GW-3 on May 17, 1990 and ground water
elevations were calculated. These ground water elevations showed that
ground water flow was in a southwestern direction.

Ground water samples were collected from GW-1, GW-2, and GW-3 as well
as MW-1, MW-2, and MW-3. Prior to sampling, each ground water
monitoring well was purged at least three well volumes. Ground water
samples were collected using a teflon bailer. Al raw data and chain-
of-custody forms are presented in Appendix C.
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SUMMARY OF FINDINGS

A total of 9 soil borings {6 were completed as ground water monitoring
wells) were installed to identify and delineate any contamination from
the UST cavity. The soil borings and monitoring wells were sampled at
both 5 and 2 ft intervals to depths ranging from 20 to 30 ft. The
placement of these borings (and wells) was designed in. a radial
pattern in order to help identify the movement of potential
contaminants through the surrounding area. All soil samples were
screened using an HNu photoionization unit. A summary of field
readings associated with the Phase II investigation and subsequent
field investigation performed under the corrective action plan are
presented in Exhibit 5. A1l soil samples were analyzed for total
petroleum” hydrocarbons {TPH) using the U.S. Environmental Protection
Agency (U.S. EPA) Method 418.1 and benzene, toluene, ethyl benzene,
and toluene (BTEX) wusing U.S. EPA Method 8020. These data are
presented in Exhibit 6.

The data in Exhibit 5 show that soil contamination was limited to the
immediate tank cavity and the capillary zone. The capillary zone
extends from the phreatic surface up to the limit of capillary rise of
water. The thickness of the zone typically ranges from practically
nothing in course material to 2.to 3 ft in fine materials (i.e. clay,
etc.). :

The results of Taboratory analyses of soil samples are presented in
Exhibit 6. Soil samples from GW-1 and GW-3 had high TPH values. In
both cases, these soil samples were taken from the capillary zone.
Low Tevels of ethyl benzene and xylene were also found in GW~1. The
absence of benzene and toluene in sample GW-1 seems to indicate that
the contamination has been in place for some time and did not occur
recently. The results of the lab analyses of soil samples corresponds
well with the field/headspace reading presented in Exhibit 5.

A complete round of ground water samples were obtained from each of
the monitoring wells (MW-1 through MW-3 and GW-1 through GW-3). In
addition, monitoring wells MW-1 through MW-3 were sampied as part of
the Phase Il investigation. Prior to sampling, all monitoring wells
were purged by baling a minimum of 3 well volumes of water from each
well. In addition, a visual inspection of water quality was
performed, and pH and temperature was monitored to assure that water
representative of the surrounding formation was being sampled.

Laboratory results of the ground water samples are presented in
Exhibit 7. Ground water samples were analyzed for total petroleum
hydrocarbon (TPH) (U.S. EPA Method 418.1) and benzene, toluene, ethyl
benzene, and xylene (BTEX) (U:S. EPA Method 8020). Ethyl benzene and
xylene were identified in MW-1 during both sampling rounds. All four
components of BTEX were identified during the Phase II investigation,
but were absent in the second sampling round. Benzene, toluene, ethyl
benzene, and xylene (BTEX) were also identified in GW-1. Though some
variation was observed, the BTEX components of gasoline were
definitely identified in both the east and west sides of the

10
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EXHIBIT §

FIELD SCREENING OBSERVATIONS

Oepth
(ft}

ECSSAAR SO RS S S S S S SS RS SIS EEES=Ra

Sample Location

Field Reading
(ppmv)

e e o

B4-1 (Md-3)
B-4-2 (Mi-3)
B-4-3 (MA-3)
B-4-8 (MW-4)

G¥-1 A through G

GW-1H
GW-1 1
n-1J

-2 A through E

Gi-2 F
-2 G
GW-2 H
GW-2 1
GW-2 J

GH-3 A though F

W-3 G-
G#-3 H
W-3 J
GW-3 K
-3 L

4-6
g-11
14-16
19-21
24-26
29-31
A-35

a-6
9-11

14-16
19-2!

4-6
14-16
19-21
24-26
29-31
38-35

14-16
21-23
24-26
29-31

0-15

18-20
23-25
28-30

0-11

1-13
13-15
18-20
23-25
28-30

0-12

12-14
14-16
18-20
23-25
28-30

300

EEE it it e Tt A P st 1

11
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EXHIBIT 6
RESULTS OF SOIL ANALYSES

Sanple  Date Depth  Benzene Ethyl Toluene Xylene TPH
Number Sanpled (ft) (ug/kg) Benzeme (ug/kg) (ug/kg) (mg/kg)
{ug/kg)

- e - . -

N/D N/D N/D N/D 80
N/D 206 N/D 308 13,100

GW-1-H  05/07/90 5

5
.5 N/D N/D N/D N/D 47
.5

4

19.
GW-1-J  05/07/90 2.
GW-2-F  05/07/90 12

29

@-2-J  05/07/90 N/D N/D N/D N/D 202

GW-3-G  05/07/90 1 N/D N/D N/D N/D 10,500
GW-3-J  05/07/30 20 N/D N/D N/D N/D 20
12
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Sampte  Date Depth Benzene+ Ethyl+ Toluene+ Xylemes  TPH
Nutber Sampled  (ft)  (ug/t) Benzene (ug/L) (ug/l) (mg/L)
(ug/L)
Mi-1 04/18/90  N/A N 4,040 ND 19,200 45
Mi-2 04/18/80  N/A N/D N/D N/D N/D 58
Mi-3 04/18/30  N/A N/D N/D N/D ND N/D
GW-1 05/11/90  N/A 554 780 A 18,200 1,820
-2 05/11/90  N/A N/D N/D N/D N/ 6
-3 05/11/30  N/A N/D N/D N/D N/D N/D
ML 05/11/90  N/A 5 700 2,000 10,000 N/A -
+ U.S. EPA Method 604.
ML Maximun Contaminant Level.
N/A Not Applicable,

EXHIBIT 7

RESULTS OF GROUND WATER SAMPLES

Proposed Federal Drinking Water Standards.

i3
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maintenance building. A1l raw laboratory data and chain of custody
forms are contained in Appendix C of this report.

CETERMINATION OF SITE SPECIFIC HYDROGEOLOGIC CHARACTERISTICS

To supplement the information obtained from previously referenced
work, a series of slug tests were performed to establish an in-field
permeability within the aquifer. Calculation of the permeability and
ultimately the hydraulic conductivity serve as key components in
designing recovery wells and pumps.

A1l six ground water monitoring wells were slug-tested to evaluate the
hydraulic conductivity of the uppermost aquifer. The slug test
procedure consists of quickly lowering the water level in the well
from the static water level and measuring the rate of rise of the
water level in the well (rising head slug test). The tests were
conducted using an In-Situ pressure transducer and data logger to
record the rate of rise of the water level.

The hydraulic conductivity was calculated using the Bouwer and Rice
Method (Bouwer, H. and R.C. Rice, 1876, a slug test for determining
hydraulic conductivity of unconfined aquifers with completely or
partially penetrating wells, Water Resources Research v. 12, pp. 423-
428). txhibit 8 presents the results of the slug tests; slug test
data are presented in Appendix D.

The hydraulic gradient was estimated based on the slug test results.
Darcy’s taw can be used to calculate the velocity of ground water
beneath the site. Darcy’s law states:

v = Kij

Where: v = Darcy’s velocity of ground water
K = Hydraulic conductivity
i - Hydraulic gradient

To calculate the actual velocity of ground water (Vm) the Darcy
velocity is divided by porosity (n); therefore, the actual velocity of
ground water becomes: ' :

Vm = ki/n

An average k value of 50 ft/day was used for calculations. The
hydraulic gradient is approximately 0.0008. Porosity for soils at the
site 'is estimated at about 35 percent (0.35) in published literature.
Using these values, the actual ground water velocity beneath the site
is about 0.11 ft/day, or approximately 1,000 ft per year.

14
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EXHIBIT 8
SLUG TEST RESULTS - HYDRAULIC CONDUCTIVITY

- -l i s s it - -

well  K(m/sec)  K{em/sec)  K(Ft/day)

Mi-1 1.6 E-04 1.6 £-02 46.12

My-2 1.4 £-04 1.4 £-02 .70

Mi-3 4.8 £-05 4.8 £-03 13.%4

Mi-1 5.7 £E-04 5.7 £-02 161.21

MA-2 1.4 E-04 | 1.4 £-02 40.58

Md-3 2.2 t-08 2.2 £-02 63.45
15
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SITE REMEDIATION

The data presented in the Summary of Findings section indicate that
no soil contamination and limited ground water contamination exist at
both the east and west sides of the maintenance garage. The field
investigation shows that only soils immediately above the water table
(capillary zone} contained the volatile components of gasoline.

The ground water data suggest contamination exists on the east and

west sides of the maintenance building. The ground water wells
located along the west and south sides of the maintenance buildings
have identified an area of contamination approximately 70 ft in length
perpendicuiar to the flow of ground water.

A review of remedial technologies was.performed based on the ground
water data generated during the Phase II investigation and the
corrective action study. From this evaluation, the following two
technologies were reviewed:

1. Bioremediation
2. Ground water removal and treatment with air stripping.

The. in-situ biotreatability of BTEX compounds in ground water has been
documented in the literature. Usually, natural occurring microbes
that are present in subsurface environments can degrade BTEX type
pollutants if they are provided with a source of dissolved oxygen and
nutrients such as nitrogen and phosphorus.

A conceptual overview of an in-situ bioremediation system would
consist of the following components:

1. An extraction well to remove ground water from the upper aquifer.

This ground water will have nutrient and dissolved oxygen added
to help provide the optimum environment for microbial
development.

2. An equilization tank will be used to allow for a constant flow
through the nutrient addition and oxygen enhancement tanks.

3. A nutrient addition tank will be used to mix a commercial
fertilizer with the ground water. The fertilizer will increase
the presence of nitrogen and phosphorus in the water. These two
components are key to the growth of micro-organisms.

4. An oxygen enhancement tank will be used to add hydrogen peroxide
to the ground water to increase its level of dissolved oxygen.
The dissolved oxygen will be consumed by the micro-organisms when
they metabolize the BTEX compounds.

S.  An infiltration galley, which consists of horizontal perforated
pipe, will introduce the nutrient and oxygen enhanced water into
the contaminated ground water system.

16

ED_001207_00000832



e

¥

)

1
J

030D 0D

C> o O3

IS0E 0 S T N O

Following these five steps, conditions in the shallow aquifer will be
ideal for naturally occurring micro-organisms to grow and consume the
BTEX compounds.

It is envisioned that a bench top treatability study will be performed
to assure that the naturally occurring organisms will respond to the
nutrient and oxygen additions. A conceptual Tlayout of the
bioremediation system is presented in Exhibit 9.

The bench top study will also document the effectiveness of the micro-
organisms as they metabelize (or consume) BTEX compounds. If  the
bench top study shows that bioremediation will not be effective at
this site, the second option for ground water removal and treatment
will be wused. The fellowing sections will present and discuss the
components of a ground water removal and treatment system.

GROUND WATER RECOVERY WELLS

SCS utilized RESCUE Version 1.10 (Dr. M.S. Beljin, 1989) to assist in

the design of the ground water recovery well network. The objective
of this modeling effort was to.determine recovery well placement which
would be adequate to recover and contain contaminated ground water.

- This well network design was based on a ground water flow direction to

the southwest at approximately 42 ft per year. This ground water flow
rate was calculated from the results of an in-situ slug test performed
by SCS Engineers in May 1990,

RESCUE is a complete pre- and post-processor for the computer program
RESSQ (Javandel et al. 1984). RESSQ was used to calculate streamline
flow patterns from a number of zero-flow rate injection wells placed
at specific points around a pumping well. Each zero-flow rate
injection well represents a point source and act as streamline
starting points. The streamlines from the zero-flow rate wells show
the direction that contaminants move due to the effects of regional
ground water flow and the recovery well’s pumping rate.

The following assumptions are made by RESSQ:

-- the modeled aquifer is a homogeneous/isotropic confined
aquifer of uniform thickness;

-- regional flow, sources, and sinks create a steady state

ground water flow.

The water-table aquifer is wunconfined at the site, (i.e., not
following RESSQ's assumption). However, this should only affect the
amount of time required for the calculated radius .of infiuence to be
reached in the water-table aquifer as compared to a confined aquifer
under similar conditions.

17
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A square grid (420 ft x 420 ft) was developed for the site with the
origin located 60 ft west of the northwest corner of the garage.
South was used as the positive X-axis. Grid 1ines were spaced at 60
ft intervals. X and Y coordinates were obtained for the recovery well
and for each zero-flow injection wells placed in a square with .the
recovery well at the center,

The following information obtained from previous site investigations
and research was used for the model:

-- aquifer thickness of 25 ft

-- porosity at 20 percent (.20)

--  velocity of ground water flow - 41.71 ft per year
-- direction of regional flow - southwest.

-- period of study - 6 months

-- pumping rate - 25 gallons per minute

Using initial injection well Jocations and the above 1listed
information, RESSQ was run to determine whether the streamline of each
injection well would be captured by the extraction well. All
streamlines were captured during the initial run. Subsequent runs
were made by placing the injection well locations further from the
extraction well (keeping the square intact), until one or more of the
streaml ines were not captured by the pumping well. The point at which
the first streamline was not captured was assumed to be just beyond
the recovery well’s radius of influence. Several additional runs were
made to pinpoint the maximum radius of influence.

The RESSQ model calculated an effective radius of influence in excess
of approximately 200 to 250 ft from the pumping well Jlocation. The
radius of influence that will actually occur is dependent upon site-
specific conditions and may be larger or smaller than determined by
the RESSQ model.

Based upon the calculated radius of influence by the RESSQ model, the
Tocation of the recovery well will be based upon a conservative radius
of influence of 180 ft. Given this value, SCS recommends that a
recovery well be placed along the west boundary of the property
approximately 50 ft west/southwest of the facility's garage. A second
recovery well may be necessary to recover contamination from the
eastern source.

The well should be installed to the top of the underlying confining
layer (approximately 50 to 60 ft) and constructed of 4 in. inside

-diameter, PVC well screen and riser. The well screen should extend to

several ft above the water table to allow for water level
fluctuations. A recovery pump should be placed in the bottom third of
the well and equipped with low and high level switches to prevent the
pump from running dry.

19
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WATER TREATMENT TECHNOLOGY

Contaminated ground water pumped from the aquifer must be treated
prior to discharge to .a sanitary sewer. Air-stripping is a commonly
used water treatment technology for removal of benzene, toluene, ethyl
benzene, and xylene {BTEX) from ground water. In an air stripping
system, contaminated water is mixed with clear air, and intimate
contact causes a mass transfer process by which volatile contaminants
are transferred to air.

Typically, an air stripping system consists of a water through air
configuration utilizing a countercurrent packed tower. These systems
create water droplets or a water film-in which the mass transfer
process occurs., A typical packed tower is 3 to 10 ft in diameter, 15
to 30 ft in height, and is packed with a ceramic, glass, or plastic
media. Key operating parameters include: (1) air to water ratio, (2)
water flow rate, (3) pressure drop across the column, (4) Henry’s Law
Constant for each contaminant, and (5) superficial gas velocity. A
typical cross section of air stripping column is presented in Exhibit
10.

An air stripping column was sized using the concentrations of BTEX
encountered during the field investigation. The actual mass transfer
calculations were performed using a computer program created by Lantec
Technologies. A summary of the design and operating parameters are
shown in Exhibit 11. The design assumes that 3 in. Llantec brand
packing will be used. Product literature for Llantec packing is
presented in Appendix E. A conceptual layout of the ground water
removal system is presented in Exhibit 12.

The air stripping column would be 3 ft in diameter with an overall
height ‘of 33 ft. The column will accommodate an average water flow
rate of 100 gallons per minute. Approximately 800 cu ft per minute of
air will pass counter current through the column creating an air-to-
water ratio of 60 to 1.

The air stripping column will remove the contaminants to a
concentration of 10 parts per billion (ppb) or less. Actual
concentrations of benzene and toluene should be 1 ppb or less. The
designed column should have an average removal efficiency of 98.9
percent. Benzene and xylene will be removed in excess of 99.9
percent. All water, air, and contaminant properties were taken from
“The Properties of Gases and Liquids", 3rd Edition by Reid, Prausnitz

and Sherwood. :

REGULATORY REQUIREMENTS

Based on the choice of remedial technologies, state and local permits
must be obtained to institute a cleanup of the identified area. A
listing of relevant regulating agencies and permits for both remedial
technologies are presented as follows:

20
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EXHIBIT 10

TYPICAL CROSS SECTION OF AN AIR STRIPPING COLUMN

GAS OUT

LIQUID IN
—

—

! HEIGHT OF
PACKING

L lAnn
7

HEIGHT OF
PACKING

TROUGH
DISTRIBUTOR

RETAINING PLATE

SUPPORT PLATE

WEIR DISTRIBUTOR

l SUPPORT PLATE

GAS IN —_
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S’

'

LIQUID OUT
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EXHIBIT 11

DESIGN PARAMETERS OF AIR STRIPPING COLUMN
DAYTON POWER & LIGHT COMPANY

Containment Feed Eff luent Removal Henry’s Totai ower
Concentration Concentration Effluent Law Pack ing Pressure
(ppb) {ppb) (%) Constant Height Orop
(Atm) (in. W.C.)
Benzene 550 1 93.95 219 20.1 0.44
Toluene 3 1 97.08 262 10.1 0.22
Ethyl Benzene 780 10 98.72 279 18.5 0.43
Xylene 19200 10 99.95 236 24.1 0.53
Based on:
Stripping Tower Diameter: 3 ft
Packing Type and Size: Lanpac, 3.5 in.
Water Flow Rate: 100 gpm Air/Water Ratio: 60
Water Temperature: 11C Air Flow Rate: 802 CPM
Water Density: 62.3 b/ft> Air Density: 0.077 b/ft?
Water Viscosity: 3.28 b/hr - fL ' Air Loading Rate: 528 b/hr - fi2
Water Loading Rate: 4.1 gal/ft? Superficial Gas Velocity: 1.89 ft/sec
Note:

1. Critical properties taken from "The Properties of Gases and Liquids”,
3rd Edition, Reid, Prausnitz and Sherwood.
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Bigremediation

-- Ohio Environmental Protection Agency {(Chio EPA), Division of
Ground Water: Approval  of ground water well and
infiltration gallery.

Ground Water Recovery and Air Stripping

--  Bureau of Underground Storage Tank Regulation (BUSTR):
Approval of corrective action plan and remediation
technology.

--  Ohio Environmental Protection Agency (Ohio EPA), Division of
Air: An air source permit for the air stripping column would
have to be issued by the regional air pollution control
authority.

--  Ohio Environmental Protection Agency {Ohio EPA), Division of

- Water: If treated water is discharged to City of Dayton,
Sanitation Sewer System, a permit to install a pretreatment
system would be obtained from Ohio EPA.

-- City of Dayton, Department of Public Works, Oivision of
Wastewater: The City of Dayton would have to approve any
discharge of treated water to their sanitary sewer system.
If access was denied, a National Pollution Discharge
Elimination System (NPDES) permit would have to be obtained
to discharge treated water to the storm sewer system.

CONCLUSIONS AND RECOMMENDATIONS

It has been determined that a release of product has occurred at the
Dayton Power & Light facility located at 1900 Dryden Road in Dayton,
Ohio. As part of the UST closure, contaminated backfill was
identified and disposed at a certified landfill. In addition, limited
ground water contamination was identified at two separate areas at the
east and west sides of the maintenance building.

From the information generated during the earlier investigation and
the UST closure, the following recommendations are offered:

I. A bench scale evaluation of the in-situ Bioremediation process
performed. The in-situ Bioremediation process will ultimately
reduce the levels of BTEX to a lower level than other remedial
technologies such as water removal and stripping system.

2. If the bench scale evaluation of the biotechnology proves
positive, a full-scale system should be designed and implemented.

3. If the bench scale evaluation of the biotechnology is negative, a

full scale pump and treatment system using an air stripping
column should be designed and implemented. :

24
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Regardless of the treatment technology, post-treatment of the
ground water should be performed. This sampling would establish
that concentration of benzene, toluene, ethyl benzene, and xylene
are equal to or less than U.S. Drinking Water Standards as
established by each compounds maximum contaminant ‘tevel (MCL).
The MCL’s are as follows:

Benzene 5ppb”
Toluene 2,000 ppb »* 7
Ethy] benzene 700 ppb -
Xylene 10,000 ppb .

25
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E_RING/WELL LOG DATA

KECK CONSULTING SERVICES, INC.

PROJECT: DP&L: Dryden Road

WELL/BORING Nos MW-1/B-l

LOCATICN:

Dayton, Ohio

" DATE DRILLED:  8/1/89

DRILLING METHOD: Hollow Stem Auger

CASING TYPE/DIA:Schd. 40 PVC/2-inch

TOTAL DEPTH DRILLED:

37 feet TOTAL CASING: 34.45 feet

GROUND ELEVATION:

98.39 feet T.0.C. ELEVATION: 97.80 feet

GROUT TYPE/QUANTITY:

‘Bentonite_and Cement/

approx. 75 gallons SCREEN TYPEAENGTH: FVC/10 feet

GﬁOUT INTERVAL(S): Surface to 21 feet

SCREENED INTERVAL: epprox. 24.4 to 34.4 fedt

DEPTH TO WATER: approx. 27 feet

GRAVEL PACK TYPE  Keck. #50

GRAVEL PACK INTERVAL 23 to 25 feet

WATER LEVEL ELEVATION:

STATIC WATER LEVEL: 26.40 feet bAT: 9/12/89

All elevationsl data has been referenced to an arbitrary benchmark.

a3 5 O

REMARKS
LDGGED BY: Timothy F. Hebert SIGNATURE!
I8Pl | 2S5 | FORMATION DESCRIPTION
0-.5 Asphalt
.5 =7.5 Sand and Gravel: Coarse gravel, well rounded, medium to fine sand,
brown, not saturated, fill material
7.5- 16 Sandy Clay: .black-brown, moist, disturbed soils (fill) containing
plass and oxidized metsl, not saturated, minor perched water _
may be present at approx. 14 feet, identified a thin stringer of
brown clav at 15.5 feet, poor cuﬁting returns, brown clay
contains some_medium to cosrse gravel and was cohesive.
16 - 37 Sand and Gravel; medium to coarse and and gravel, hard drilling dve
- to large cobbles, poorly éorted vith some silts, appears ‘
saturated at approximately 27 feet
SPLIT SPON SAMPLING
 Interval | Mumber | Blow Counts Recovery FID Comments — '
4-6 IS 7027 eprex. 10 irches < 1pm __ Send ad gravel, brow, Surated
9-1 2 4,4,6,10 approx. 10 inches <1 Sandy Clay, hlack-trown
14-16 |S3 .6,8,10,20 approx. 17 inches <1 Sandy Clay, ASA to 15.5 feet,
| brown clay to 16 feet
19~-21 |SS4 6,8,10,12 approx. 10 inches <1 Sand and gravel, brown, medium to ¢oe
2%-2% |SS5 18,18,19,22 approx. 9 inches <1 Sand and gravel, ASA
-3 |sss 64,25,2 approx. 11 inches <1 Sard and gravel, ASA
-3 23,27 44 Not recorded 40-30 pm Sand and gravel, ASA, soil sample
A-2 * has strong gasoline odor

ED_001207_00000832
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BL: EING WELL LOG JATA:

NSULTING SERVICES, INC.

PROJECT!

DPEL:

Dryden Road WELL/BORING Nos MwW-2/8-3

LOCATION: Dayton, Ohio

DATE DRILLEIDs 8/25/89

DRILLNG METHOD:  44-inch Hollow Stem Auger

CASING TYPE/DIA: PVC/2.0 inch

TOTAL DEPTH DRILLED: 36 feer BGL TOTAL CASNG:  35.62 feet
CROUND ELEVATION:  98.19 feet TOC ELEVATION:  97.86 feet

GROUT TYPE/QUANTITY: werl bornonatn d;'f’.;;??”a SCREEN TYPE/LENGTH:0.010 PVC/10 feet
GROUT INTERVAL(S): " SCREENED. INTERVAL:  25.6 to 35.6 feet
DEPTH TO WATER: 26.0 feet BGL GRAVEL PACK TYPFE No. 5 Quartz Sand

WATER LEVEL ELEVATION:

GRAVEL PACK INTERVAL: 23 .8 to 36.1 feet

STATIC WATER LEVEL: 26.58 fr. DATE 9/12/89

REMARKS: One sample every 5 feet; BGL = below ground level
LDGGED BYi Paul Stork SIGNATURE:
In feet |, '
DEPTH | 29T ] FDRMATION DESCRIPTION
0-.5 Asphalt
iA -6 B3-1 0.75 feet Fill, fine gravelly sand, some medium and coarse sand,.

10,30,44,19 1045

trace silt and clay, poor sorting and subrounded to sub-

angular, dry, tan. 0.75/2.0 Recoverv

Note: at 7.0 feet, auger cuttings were

9 - 11 No recovery, pushed cobble.
12,12.1.1,6 black, sandy gravel, with coal ash-like odor (fill)
14 - 16 |B3-2 0.8 feet Fill, silty clay, some medium sand and cinders, moi ist,
3,12,15,10| 1103 low plasticity, black, roofing tar odor
0.2 feet Fine gravelly clay, medium Llascicity. slightly moist, tan |
1.0/2.0 Recovery
19 - 21 |B3-3 0.7 feet Fill, medium sand and fine gravel with clay, poor
12,15,10 sorting, slightly moist, tan. 0.7/2.0 Recovery
24 - 16 [B3-4 [ 0.5 feet Pounded through quartzite coarse gravel
.3{'-{ 1135 0.4 feet Fine gravel with coarse, medium, and fine sand, trace sile,

poor sorting, moist, tan

0.1 feet Fine gravelly clav, trace medium sand, medium plasticiry, |

moist, tan, tip of spoon was saturated with water

1.0/2.0 Recoveryv

A-3

ED_001207_00000832



=

N

ey

2 .2

P
SO

BORING /WELL LGw DATA

KECK CONSULTING SERVICES,INC.

PAGE: 2 DATE: 8/25/8WELL/BORING Nou g 4

PRDJECTy  DP&L: Dryden
Inpéeshy | FeB30% | FORMATION DESCRIPTION
29 - 31 B3-5 0.8 feet Fine gravel, some coarse sand, trace silt and fine sand,
- 1147 poor sorting, saturated, brown, slight hvdrrocarbon odor
0.8/2.0 Recovery
34 - 35 B3-6 0.9 feet Finergraveli trace coarse sand, well sorted, sub-
&6.100/4 1206 rounded, grading into medium sand with fine sand, trace

fine gravel and coarse sand, moderate sorting, saturated,

brown, hydrocarbon odor. 0.8/0.9 Recovery

S S5 e e N e Y s e Wl e Bl

A-4
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BORING G/WELL oG ®ATA

KECK CONSULTING SERVICES, INC.
PROJSCT:  DPEL: Dryden Road WELL/BORING Noa  B-2
LOCATIONT  Dayton, Ohio DATE DRILLED:  8/3/89

DRLUNG METHOD: Hollow Stem Auger

CASNG TYPE/DIA:  n/a

TOTAL DEPTH DRUED; 27 feet TOTAL CASING: N/A
CROUND ELEVATION:  98.19 feet 7 T.O.C. ELEVATION: N/A
CROLT TIPE/QUANTTY: " moorar. 30 gaitons, | SCREEN TYPEAENGTE  N/a
GROUT INTERVALIS): 0 - 27 feet SCREENED INTERVAL:  N/A
DEPTH TO WATER: approx. 26 feet GRAVEL PACK TYPE: N/A

WATER LEVEL ELEVATION: N/A

GRAVEL PACK INTERVAL: N/A.

STATIC WATER LEVEL: N/A DATE:

The ground elevation at B-2 has been referenced to & benchmark of

REMARKS!
100 feet. .Was abandoned due to auger refusal.
LOGGEZD BY: Timothv F. Hebert SIGNATURE!
BeETH | MO0 | cORMATION DESCRIPTION
0-.5 | Asphalt
5 -6 Sand and Gravel:; coarse gravel with mediur to fine sand, brown,
ot saturated, fill material :
6 - 17 Sandv Clay; black-brown, medium to fine sand. some indicarions _ |
of minor perched water at spproximately 7 feet, soils
are £i1) material as glass and oxidized metal fragments are”
present in cuttings
17 - 27 Sand and Gravel: bromjﬁg&w_wgmm‘__
medium to coarse sand, poorly sorted., moist, saturation
appears to be approximately 26 feer, Auger refusal at
27 feet, decided to abapdop borehole and re-drf11, Wag |}
bentonite/cement grouted through the augers to the pear
'swwmww
SPLYT SOON SAMPLING
Interval |Muber Blow Coamts Recoverv PID Coments
4-6 1 8, 8,10, 11 approx. 12 inches <1 Sard & gravel, brown, £i1]
9-1 2 6, 6 aprrox. 8 inches <1 Sandv Clay, blec black—hrcan._m_]____ﬂ,
14-16 I3 6, 8, 17 apprex. S inches <1 ASA, £i1
9-21 |4 74, % approx. 12 inches <1 Sand and gravel, brown
-2 |5 17, 16, 17 no samle retained  NA
A-5
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BURING /WELL LOG - ATA

ONSULTING SERVICES, INC.

KECK

PROJECT' DP&L: Dryden Road

WELL/BORING Nos  M—4

LOCATIONs Dayton, Ohio

DATE DRILLED August 28, 1989

DRILLING METHOD: Hollow Stem Auger

CASING TYPE/DIA: PVC. Sch. 40/2-inch

TOTAL OEPTH DRILLED: 31 feet TOTAL CASING: Approx. 31 feet
GROUND ELEVATON: 98,55 feet { T.0.C. ELEVATION: 98.65 feet
ROUT TPE /UM T oo o Coment/45 gal . | SCREEN TWE/BNGH: PVC/10 feet
| orour wremwagsy 13 50 12 fet SCREENED INTERVAL: 21 to 31 feet
DEPTH TO WATIR  Approx. 26 feet GRAVEL PACKX TYPE: E:::rgé_—__
N 20 to 31 feet

GRAVEL PACK INTERVAL 18 to 26 feet

WATER LEVEL ELEVATION:

STATIC WATER LEVEL: 27,27 fr. OAE9/12/B9
~ REMARKS: M-4 is re-drill boring for B~-4; No split-spoon samples collected '
at M4 ,
LOGGED BY: Timothy F. Hebert SIGNATURE:
DEPTH | s | FORMATION DESCRIPTION
General Interpretation:
0-3" Asphalt
3" - 1.5¢ Backfill; grade stone
1.5 = 6! - Backfill; sand and gravel, brown, moist 7
6 - 14' Sandy Clay; black, moist, appears to be fill material, saturated
or perched zone of medium fine sand at spproximately 11 feet,
occasional fine gravel, increase gravel with depth, '
rough drilling at 14 feet
14 - 31° Sand and Gravel; moist, medium coarse, poorly sorted, interbeds

and gray-brown silt and clay indicated by drilling pressure.

Rough drilling, break in drill pressure at 21 feet, poor

cutting returns, refusal at 31 feet.

Unit contains some

substantial well rounded cobbles.
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| | Log of Boring No. SG 01
S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO

= 5

- Boring Location: As shown on boring location plan Date Started: 5-9-90
U Surtace Elevation: ) Date Completed: $9-90

1 Sample # Sample ~ Blows *N* Blowsm,
L Stratum:; Description of Material & Type Dapth Per 6° Cr Core Rec.

0.0 { (Fill) Brown sand and gravel, trace
of silt - moist

3

1A | 3.0-50 3-3-34 7

e O

—
|g~,;l||l|g,fl!ll|;;l|l|[g~llllluzllIl|

i 92
(Fill)Black cinders and foundry
1 sand, trace of cobbles - moist 2A 8.0-100 | 3-3-7-27 34
E (Becomes very loose at 11.5°)
(Trace of water at 14.0)
14.6'

{Original) Loose brown sand, some 3A | 13.0-150 | 1-1-1-5 6
16.0' | sil me gravel, trace of clay -moi
Medium dense brown sand and

gravel, trace of silt, trace of cobbles

- moist 4A 18.0-20.0 | 12-12-13-11 24

Bottom of Boring at 21.5'

R I e .
e e— e - —— =,

30

| Water Qbsarvations Type Sampler
| Method: Hollow Stem Auger , .

!’ } 8 initial Depth: Trace 14.0° A. Spiit-Spoon
‘I Taechnician: TA/SA D B

LI Completion Depth: None )

. t Job Ne. 46826

ng ° Depth Atter: hrs. %:l C. Shelby Tube

D.

—
.2

A-7
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LOG OF WELL NO. sG-2

-~ -

L : .
N S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO
L
fg 46326 Job Number
{Af 5-9-S0 Date Installed
U - TA Technician 0o 0w
[ - Surface Elevation Concrete ///// //&L
[[ PVC | Riser Pipe Material Benszg%é =
| Pvc | Screen Material é é
L} 2" Screen Diameter é ?
[T 0.010" | Screen Siot Size //// é
200" Bottom of Boring é ?
{ ]_ 15.0° Bottom of Screen o 3_7_2 é
50| Top of Screen Soil Backfill 2 é
;: 4.0' Top of Sand . é é
;l“. —_ Top of Bentonite Pellet | Pea Gr;—;ll? é
L P10 Top of Bentonite Powder Z Z '
Ar!“;{ 0.0 Top of Concrete g Z 20
L 37 | Top of Soil Sackf é ?
f':l 0.4’ Top of Well Riser Pipe 7/ é
. 0.0’ Top of M.H. Cover é %
— 7 %
ﬁ\ L 140 Initial Water Depth % é
}' , 155 | Completion of Water Depth é é
) 24 Hour Water Depth é é
- 48 Hour Water Depth é é 15.0'
bt Hour Water Depth 7 % 20.0°
rrrrrrrr Y,
!~ Remaks:
Y
" A-8

_ [ BOWSER l-
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LOG OF WELL NO. GW-1

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO

Job Number

Date Instalied

Technician

Surface Elevation

Riser Pipe Material

Screen Material

Screen Diameter

Screen Slot Size

Bottom of Boring

Bottom of Screen

 Top of Screen

Top of Sand

;

| Top of Bentenite Pellet

' Top of Bentonite Powder

Top of Concrete

Top of Soil Backfill

Top of Well Riser Pipe

Top of M.H. Cover

Initial Water Depth

Completion of Watar Depth

24 Hour Water Depth

48 Hour Water Depth

Hour Water Depth

0.0'

Concrete ’5/./

Bensea
2.

Soil Backfill

|
Y

NANANNNNNNN

n

2

Bentonite Pellets

¢
2
e

AARANARNARNARRNNRRNNNNNN

AMARRANARNARANNRRRRRNNNN

N
N

A

N
[

=

W
ol
o

|

w
=
Q

NN NN N SRS

Ll L L L L Ll

Remarks:

g

4
L

A-9
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LOG OF WELL NO. gw-2

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO

r] 46826 Job Number
{I"‘ 5-8-90 Date Instailed
H TA Technician o og
[ - Surface Elevation Concrete 7 7777
“ PVC - Riser Pipe Material Bensl.;/g'/g %—
E PVC Screen Matarial 2_2% é
[rl 2" Screen Diameter Soil B"’Ckﬁ“g é
r"‘"] 0.010 Screen Slot Size % Z
L’ 31.5 Bottom of Boring g é
l } 30.4 Bottom of Screen . . Mé é
-,—‘ 20.4' Top of Screen entonite Pellets % é
U 185 Top of Sand Mg é
[‘ 16.4' .Top of Bentonite Pellet Sand Packé‘ %
| 1.6 Top of Bentonite Powder é é .
' D__O.O' Top of Concrete é é =
~" 2.9 | Top of Soil Backfil é é
D 0.4 Top of We.ll Riser Pipe é g
LAY Top of M.H. Cover % %
Ji 25.8 Initial Water Depth é ' é
= 25.3 ,Cbmpletion of Water Depth g g
L 24 Hour Water Depth é ?
- | 48 Hour Water Depth é é 20.4°
L Hour Water Depth 7, '; 31.8'
{!_: " Romanc. — Adodd- o o hf S LS
g_f
A-10
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ED_001207_00000832



-y JUL —2%—-9@ LED

L, 43712 BOWSER PMORHN.
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LOG OF WELL NO. GW-3

S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO

24 Hour Water Depth

48 Hour Water Depth

£
!
1—'!*! 46826 Job Number
+ | 5.8.90 Date Instalted
{F' TA Technician
L s o~ , 0.0
— Sfmace’ Elevatlo.n Concrete f// % %-_
| [ PVC | Riser Pipe Material Benseal % /
1
| PVC | Screen Matenal 2.5' z é
r '{ -
o2 Screen Diametsr Soil Bad‘ﬁué ?
-, 0.010" [ Screen Siot Size é ?
E 33.0' | Bottom of Bofing . é é
M 320 Bottom of Screen lS_QlZ ?
Y Top of Screen Bentonite Pellets % %
i
{ | 19.8" ~ | Top of Sand 7 /77
. 198 7/ Z
. 180 Top of Bentonite Pellet Sand Pa cké %
{ (1.0 Top of Bentonite Powder é é
~ 0.0° Top of Concrete é ' é 20
Llas Top of Soil Backill é é
"1 0.4 | Top of Well Riser Pipe é g '
oo Top of M.H. Cover é é
"1 267 | Initial Water Depth 2 é
X Compietion of Water Depth Z é
/7
=R
7 2
7 %
7 /

Hour Water Depth

Remarks:

L
1
!
!
L
!
{

4
4

" A-11 -
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Bevotion (arbitrary reference datu!n)

Referance
Elevotion

98.39~

R0.00

B82.39

81,39

-5

13

20

-30

33

Depth n foet

Sample
Type

formation Log / Ulhology

Craphic
Lo

0.5

7.5

b}

[ Kachall
L = Send and Cravel, dry

E
;
H
§
§
B
f
!

oM

Well

Canstruction

.0

»o
244

28.48

Dapth in fest

3
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[o————twtural pach/ Ne. 5 quarts send
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BAAL ANATALLATION 18fORnaXing
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Mgta e Syewnduerar) 2008 3. MTOC .

bater ET3VT Y

"
i

GROUNDWATER MONITORING
. WELL COMPLETION DIAGRAM

TEST BORING B-1
WELL  Mw-y
SHEET 1 of 1 DATE  10/4/89

CUENT  Dayton Power & Light

LOCATON Dryden Road

PROJECT 447-2477

NuriTin [KECK
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-0

13

20

T-IS

-30

-33

Sample

Type

Formalion Log / Lithology

Grophlc
Log

0s

3

18

21

28

Depth in feet

M

Wiy

ML ~ P grovelly Ffine Sand, peer porting,
dry, ten

ML = Sondy Grevel, with cindern, bloch

FLL - Sty Qay, some send, e cinders, bock

ML - Wedun Sond end Fee Growel, with dloy

M&‘nﬂ--ﬂaﬂpﬁmm!ﬂ

Depth in feet

Well
Construction

mourt cover
O —=———-toxking woler tight cop

po—ssmm— coment/benlanite ehurry

jo—s——— pantionfle chipe
= N7 groundweter matoce 8/24/00

e rcterst pach/Me, 5 quarts’ eene
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[N

Seant ity A0S Lha, B
Pilver

Tetarvele 208 F2, 0204 PA.
Sopth Lo Ssemmbmrers, R4 ML KTDE.

weter__arausen

GROUNDWATER MONITORING
WELL COMPLETION DIAGRAM

TEST BORING  B-2

WELL  MW-2

SHEET 1 of } DATE  10/4/89

CUENT  Dayton Powsr & Ught

LOCATION Oryden Rood

PROJECT 447-2477
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AL ~ fine Orovel, whh sond end clay GC builbing meihedi & A(a-lach Ballsx Stam Ames
veld Mlt.n-.—s_o.-mm-,
Rlssr: Slwmetary 2.0 taches
L_s Eataslate _PFys
. ) duistsi_Buchise Finih fhcended
1.5 4 ? - i /benionlts shary : Lomgthi 20 i0 Peme.
UL = blech tinders ond grevel GC . -:,._.' -
sxval)_38. 18" .8 .
10 Scyeen; Slamsteri_ LA laches —
Bateriebe doe
Ty echles
Mot 200 Lchaa
B84.53 14 T Longth:
13 TUL — medum send wih cey end fine grovel, sightly | SC Sermanng A
molel, 1an Istasvels 20 Fa te_ MM a gt
po——— Bantonlte chipe Grimt Witarislr Copanisiestianite
t 180 Gmasn ity 1N Sallana
é Tntarvel’ Sugface ta 13 8 Fast
1 ~20 00 Seal Puteriels Begtanlta Ooles
a77.55 - 21 i ]
g Nine Grovelly Mne Send, posr serling, alghty sP b nsturel peck/Ho. § guorls sand B+ B
g malel, len Iatervaly 2.8 A, % 38,0 f3.
13 - .
E,"ss n 5 24 - P— ‘E' rhines .:’u hale
> -2 ¢ h-be\-'Mn-de SP e v m
: g CR Sty
s '81 5 mem weunducter eurface 8/28/8% Laresli_ AR AN Ve_20.8 fu.
S Sepih %4 Syemmiemtor) Rt X2 M3, ATOS
3 30 .. banay EVIVYIY
gew.ss - 3 #e .
GROUNDWATER MONIORING
i WELL COMPLETION DIAGRAM
A3 TEST BORING B-3
WELL  Mw-)
SHEET 1 of 1 DATE 10/4/89
40 CUENT Doylon Powsr & Light
LOCATION Dryden Rood
PROJECT 447-2477

NuriTan [KECK
ED_001207_00000832



{:_ JUL—-25S=-9@ WED :;,:-‘i‘:e-r BOWSER JﬂDRH.l-—J‘JﬂYL‘.ﬂﬂ P -
jl LOG OF WELL NO. §G-1
{Ll[ S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO
J, 46826 | Job Number
Lli 59-90 | Date Installed
[']F TA Technician
L—[j — Surface Elevation Concretepzo-'/'é' : ///OTOZ
U PVC Riser Pipe Matarial Bense'aolé % -
| PVC Screen Material é é
U 2" Screen Diameter é ?
? 0.010* | Screen Slot Size Z %
LJ 21.5' | Bottom of Boring é ?
ﬁ 200 Bottom of Screen . .4_0*'4 é
IJ 100 | Top of Screen Bentonite Pell ts/%/ Z
H -— Top of Sand ' é é
N 4.0 Top of Bentonite Pellat Pea Gra%gi Z é
E 1.0° Top of Bentonite Powder | f é
] 0.0 Top of Concrete é é o
B 2.0 Top of Soil Backil! g é
D 0.4' Top of Well Riser Pipe é é
| =00 | Topof MH. Cover é ?
| :"} 14.0° Initial Water Depth g Z
__ None Completion of Water Depth Z ?
| 24 Hour Water Depth é Z
- 48 Hour Water Depth é é 200
L Hour Water Depth Z‘ é 21.%
y 107 Top of Pea Gravel Remarks: Siiaatanaans
3
r B~5

[ B_OWSER|.

ED_001207_00000832



JjuUL=25=-S@ WE ;é_;_ 14 :©8 BOWSER MORN- DAYTOHN £.a9 !
@ , Log of Boring No. SG #-
S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO
i
' Boring Location: As shown on boring location plan Date Stanted: 5-9-90
D Surfaca Elevation: Date Completed: 5-9-90
Sample # Sample Blows *N” Blows/tt.
r‘i Stratum: Description of Materlal & Type Depth Per 6 Or Cora Rec.
~ | 00| (Fill) Asphalt
__ 05 | (Fill) Brown sand and gravel trace of
B B cobble - moist
§ _
4| 5
~ | = 6.0’
U‘ — { (Fill) Black Cinder and foundry
- sand, trace of cobbles - moist
U|
. 1A | 80100 | 89176 23
- : (Becomes very loose at 14.0)
{ ___ 1s8 (Trace of water and glass at 14.0") 3A 13.0-15.0 2-1-1-2 3
(Original) Medium dense brown
"_ | sand, some gravel, some silt, trace of
B e clay, trace of cobbles - moist
_ 4A | 18.0-200 | 21-17-13-8 21
i
| — Bottom of Boring at 20.0'
(y| 28°
]
L =
S
» ‘Water Observations Type Sampler
Method:  Hollow Stem A g
| o Tolsw em Auger Initial Oepth: 14.0' light A. Spiit-Spoon
Technician: TA/SA -
wh Techncian Completion Depth: 15.5° D 8.
=~ Job Na. 46826
{ ° Depth After: hrs. D C. Sheby Tube
L : [
{ } B-6
g

ED_001207_00000832
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JUL—25—9-B‘L~IED 14 :09 BONéER r_"OR_H.__\DQ_:‘TDH [ =4 a s
" Log of Boring No. GW-1
S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO
Boring Location: As shown on boring location plan Date Stanea: 5-7-90 .
Surtace Elevation: Date Completed: 5-7-90
Sample #{ Sample Blews "N” Blows/t.
Stratum: Description of Material & Type Depth Per 8° -Or Core Rec.
0.0 | (Fill) Asphalt
0.5' | (Fill) Brown sand and gravel, trace 1A 0.5-25 | 4-5-7-9 16
2.0’ | of cobbles - moist —_ '
(Fill) Foundry sand, some cobbles, 2A 25-45 | 8-9-10-7 17
T trace of dnders, trace of gravel - ‘
5 moist 3A | 45-65 [2-3-5-5| 10
. 4A | 65-85 | 94-3-4 7
10° " SA | 85-105 | 4-54-6 10
_ 6A | 105125 | 4-3-3-7 10
140
15’ (Original) Medium stff dark brown 7A 125-145 | 7-5-4-4 8
~ 16.5' ] silt, some clay, trace of sand, trace of
"" gravel - moist
- Very dense brown sand and gravel, 8A 17.5-195 |35-25-25-35 60 .
_ some cobbles, trace of silt- moist _
20
. 9A | 225245 |44-21-11-9| 20
—_ (Becomes medium dense at 23.5")
25 (Becomes wet at 25.5")
B (Becomes dense at 27.5) 10A | 275295 {22-21-2223| 45
30 Bottom of Boring at 31.0'
Water Observations Type Sampler
Method:  Hollow Stem Auger : :
° © g initia! Depih: 25.5 A. Spiit-Spoon
Technician: TA/SA _ D 8
46826 Completion Depth: 26.1° T
Job No
Dapth After: hrs. g C. Shefby Tube
0.

B-7

ED_001207_00000832



TUL 25 —-90

MO RMN_.__

WED 1_‘1 1 BOWSER DAY I oM P =
U [ Log of Boring No. GW-2 -
N S.C.S. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO
Lj
Boring Lacation: As shown on boring location plan Date Started: 5-8-90
Q Surface Elevation: Date Completad: 5-8-90
Sample # Sample Blows *N* Blows/R.
B Stratum: Description of Material & Type Cepth Per 6" Or Core Rec.
0.0 | (Fill) Asphalt
{v ‘fj 02 (lflilI)Brown sand and gravel, some 1A 0.5-25 | 7-10-11-16 27
2.0' | silt - moist
LT (Fill) Medium dense brown sand 2A 25-45 |26-21-19-16 a5
U - and gravel, trace of silt, trace of
5 cobbles - moist ) 3A | 45-65 [9-131410] 24
6.0 -
— 11 i
D A g; ; Pﬁ;‘i‘st““de’ s and foundry 4A | 65-85 |6-4-4-5 9
| 85" | (Fill) Medium stiff brown silt and
B — clay, trace of gravel - moist
10 (Fill) Black dnders and foundry SA 85-105 | 4-5-5-6 10
A — sand - moist :
U - 6A | 105125 |4-4-2-4 6
|| 18 7A | 125145 | 7-5-5-4 9
16.0' :
~ 175 | (Original) Dark brown silt, some
U _ sand, some clay - moist 8A | 175-195 [12-14-15-12| 27
Medium dense brown sand and
'“] 0 gravel, trace of silt, trace of cobbles -
L - moist ‘
E — ('Becomes very dens-e at 235-) 9A 22.5-24.0 22'23'110 100+
| 35 (Becormnes wet at 25.8°)
bl <=2
L
| — 10A 27.5-29.5 |25-44-3542 77
;
L] . Bottom of Boring at 31.5'
22 |
‘-'I- Water Observations Type Sampler
- Method:  Hollow Stem Auger : .
1 f TA/SA 8 initial Depth: 25.8' A. Spiit-Spoon
-/ Technician:
I 16826 Completion Depth: 25.3' D .
~= Job No.
: Depth After: hrs. D C. Shelby Tube
-| Lo
i :
j

ED_001207_00000832



JUL—-22S5S—98 WED

14 11

BOWSER MORM. _

DAY TON

P .19

D r i Log of Boring No. GW-3
{ \ S.C.5. ENGINEERS, DRYDEN ROAD, DAYTON, OHIO
Boring Location: As shown on boring location plan Dale Started: 5-8-90
D Surdace Elevation: Date Completed: 5-8-90
Sample # Sample Blows *N* Blbwsﬂl‘.
D Stratum: Description of Materiai & Type Depth Pear 8" Or Core Rec.,
0.0' | (Fill) Dense brown sand and gravel,
Al . some cobbles, trace of silt - moist 1A 0.0-20 | 7-11-13-20 33
L (Becomes very dense at 2.0")
U _ 2A 2.0-40 |24-32-37-21 S8
5 B 3A | 40-59 | 16-16-90-
™ — &5 | @D Cinders and foundry sand, - 70/4 100+
LJ — “moist 7.8.7 ;
| - (Trace of glass at 8.5") 4A 6.0-80 (27-8-7-5 12
L A0 (Trace of water at 10.0") 5A | 80-100 |8-3-1-2 3
[ _ 6A | 100120 |3-3-3-3 6
. (Trace of water at 13.0") '
E _ (Trace of metal and glass at 14.0") 7A 12.0-140 | 3-2-2-2 4
{ 15
| _ 8A 14.0-16.0 | 6-6-8-9 17
[ 180 9A | 16.0-180 [12-16-16-16] 32
| — (Criginal) Dense brown sand and
n gravel, trace of silt, trace of cobbles - )
D 20 B o 10A | 18.0-200 |21-33-26-18| 44
[l‘ _ 11A | 23.0-250 |14-14-16-16] 32
1
| 25
Llf _ (Becomes wet at 26.7')
{ g _ 12A | 28.0-300 |13-28-21-16] 37
L.
f'Jl 30 Bottom of Boring at 33.0° |
Ll“ Water Observations Type Sampler
-~ Methed:  Hollow Stem Auger .
e & Initial Depth: 26.7 A. Spit-Spoon
v5 Techniclan: TA/SA D 8
Completion Depth: 27.4° ’
r' JobNo. 46826

Depth After:

hrs.

[(Jo

(] c. shewy Tube

B-9

ED_001207_00000832



f—
4 —

L o

2 LI

3

3

»

-

APPENDIX C
ANALYTICAL DATA AND CHAIN OF CUSTODY RECORD

C-1
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& , ‘ .
{ CHAIN OF CUSTOD' 3ECORD L _
B
I *
b : .
PERSONNEL SITE INFORMATION
- Samplér (Stgnature) %& a0 Job Name _c> £ <f (.
f_I Phone 7/ &04) Rep,_ - mm2, Job Number o < qwasnx S
LI .
Sample Location _,ro o #g~ ,i AR LT
Fleld Crew SUpervisor . oo & fu o am o s, Fa

R

- =t

Field Company __ s< > fmq)Lq:tos

ﬂ Project Geologist/Engineer _ }. .o % +#a mn om ?.0. Number

o |
Relinquished by (Signature) Rec i::ed by (Signature) Date [ Time

T] N A - - o . C(('l: Aeotld o fiecfe o P oSt
Relinquished by (Signature). Received by {Signature} Date Time

Analysis laboratory should complete “sample cond. upon receipt” section below,

I

sign, and return copy to Shipper
3 Sample Sample No. of Site Date Analysis ‘Sample Cond.
} Number Type Cont. Identification Sampled Reguested Upon Receipt

. . -
e | alatag / Aadfsr o il Gfraf9e Tl , Bretx

rglly il nlb vl S,

-

H
3
"

3

[

3

3

i~
]

-

La

ey
)

—
\

3

J

Remarks:

e

P

v

C-2
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CHAIN OF CUSTODY-.“ECORD .

f

PERSONKEL

A

‘Sampler (Signature) —Zt .

SITE INFORMATION

A A O s Job Name ___ /D P~ £

Phone /506\’ uld;-:.‘&s"ﬁ Job Number o~ &« S o
Sample Location T a.for.ae fady ({8
Field Crew Supervisor 3, o O ' Z5ria o o~ ‘-3,.1‘2
Field Company _$H< S f.a-g},;,.\.;.r- a
Profect Geologist/Engineer 3, v Sfon m an P.0. Number
Relingujshed by {Signature) Received by (Signature) Date Time
YN AN SN VTN
inquished by {Stgnature) Received by (Signature) Date 1 Time

Analysis laboratory should complete “sample cond. upon receipt® section below,

sign, and return copy to Shipper

‘Sample Sample No. of Site Date Analysis Sampte Cond.
Kumber Type Cont. ldentification Sampled Requested Upon Receipt
M.a’- Fumia
A | wat:ir gy & Y ‘-}/['11['\0 LTex  R240
. e, bor -
M T \ } PVINT ?-_ A \
Ay v g A
{ ; ¢
A D A agyr T
Remarxs: /UG“M:\J Tur-ﬂmr‘:ltﬂf‘ e e d
C-3
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i
" cHaIN oF CUSTOD'

o O 23

s
t
»

tECORD

Fget

'(

PERSOMNEL

Sampler (Stgnature
Phone (€A “Rery- €G3

Field Company
~N
Project Geologist/Engineer _ 5.~ S et ot

SITE INFORMATION

Job Name __ ") O~ £

Job Number 9SS 0 W S . oy

Sample location Cory oo oiotsr goatfe

P PN RV X

Fleld Crew Supervisor Nvmn O BN

<< S L‘ﬂ‘(__-\..kukf‘-,

P.0. Number

MY D i

i~
Mo cat A 2.

Relinquished by {Signature) . Received by (Signature) Date Time
B A L sfocfs
. ¥ I
elinquished by {Signature} Recei(eyf yy Date Time
L 75/5. | Z 50
Analysis laboratory should complete "'_s—ample cond. upon receipt® sect!on'be1ou,
sign, and return copy to Shipper
Sample Sample No. of Site Date Analysis Sample Cond.
Number Type Cont. [dentification Sampled Requested Upon Receipt
. Bo o
GLUf'fa ‘5':‘!( ! g v = | S-‘ IQI‘?Q Q7T {
G“J'—& \ \ \!; \ “T Lt "f 1.
C":"ﬂ % L VT Ry A l LT ax 2O L
G- l L l ol ol 9]
Gw 3-4 ] / cas 14 S ATr Loy
GCw3-6 / L [ TP PR
“G“‘J Nt IJQ-F / -w LN =t f Te - e
*G“’-’:.'J"," { _‘_— coa T \ AT Yuto
""Gw’-'D-,o I oa it T2 \ Ry Yoz
v

i

Lo s

.

-

pmarks: ’-/Dhl\ - O~ /‘[ Aﬂﬂ_}"\{"_\ 44‘. s MY N

‘:.‘jm. -f-n_\\..-l;_
A)

-

j(J(\pM__I +ufdstguAQ{ {JMQ

c-4
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CHAIN OF CUSTODY RECORD | ’—_-‘-..:. .

o

(P{RSNNEL

Sampler (Signature

ANy

Prore( o Y Het)-o" s D

SITE INFORMATION

Job Mame __ ) P o L

Job Number _ " Y oo & .00

Sample Location 7 .. . 4. p A LA R {{=
Fleld Crew Supervisor J:mn €D 7N ria = o _é_;‘*\"_l -
Field Company __ S <S5 ¢ a_.,_,-; P Y
Project Geologist/Engineer ...l-\is S faw an P.0. Number
Relinguished by (Signature) ) elyed by (fignatyrd) Date Tine
L2 O forunn < Yy SH% | G:50 |
elinﬁuished by (Signature) Recelved ;yHSignature) Date Time ‘

sign, and return

Analysis laboratory should complete "sample cond. upon receipt® section below,

copy to Shipper

Upon_Receipt

Sample Cond.

Sample Sample Ro. of Site Date Anatysis
Number Type Cont. Identification Sampled Requested
b G uwnd wratrre BTrca Yo i
Gw |- H .SQ.-/ / wirir #f S‘["l’{zjg TPMH crrg .|
‘ 1 Gf'a.a-\A_ par e 8 - 3 /
_(.,g-_._)t"F wal =2 ‘-(%[rﬂg
G T ) L { [
Griend watdif
I < ' @lats = 5 T \
Gw 3T ¢ \1 \K/

Reparks: _ A ) p ol

Torn erow-nd

“"f-zJV’\-g

C-5
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER + PETROLEUM e SOIL + INDUSTRIAL PROCESS -« HAZARDOUS & TOXIC WASTES

MAY 23, 1990

=R. JAMES O’'BRIEN

SCS ENGINEERS
211 GRANDVIEW DRIVE, SUITE 206

FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90578/4
DATE RECEIVED: 5-11-90
COLLECTION METHOD: GRAB - -
MATRIX: WATER

PRQJECT'NAHEt DP &L

PROJECT NUMBER: 59005.00
PURCHASE ORDER NUUMBER: VERBAL
SAMPLE [.D.: GW-1

DATE SAMPLED: $+=10-90  TIME: -
COLLECTED BY: J.A.O.

PARAMETERS STANDARD METHOD
TOTAL PETROLEUM SW-8446-9071
HYDROCARBONS 418.1 600/4.79.020
BENZENE SW-844-8020
TOLUENE SW-8446-8020
ETHYL BENZENE SW-845-B020
XYLENE SW-B456-8020

ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES® DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

C-6

RESULTS

1820
554
34
780
19200

618 BUTTERMILK RCAD . COVINGTON, KENTUCKY 4.1017

ma/L
ug/L
ug/L
ug/L
uc/L

ANALYST

SGS 5/16
MLM 5723
MLM 5/23 -
MLM 5/23
MLM 5/23

AREA CODE (606) 341-9989

ED_001207_00000832
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618 BUTTERMILK ROAD .

4

vAY 23, 1990

“R. JAMES O'BRIEN
3CS ENGINEERS

211 GRANDVIEW DRIVE, SUITE 206

FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90578/4
DATE RECEIVED: 5-11-90
COLLECTION METHOD: GRAB..
MATRIX: WATER

PROJECT NAME: D P & L

PROJECT NUMBER: 59005.00
PURCHASE ORDER NUMBER: VERBAL
SAMPLE [.D.: GW-2

DATE SAMPLED: 5-10-9C  TIME: -
COLLECTED BY: J.A.0.

STANDARD METHOD

PARAMETERS

TOTAL PETROLEUM SW-846-9071
HYDROCARBONS 418.1 600/4.79.020

BENZENE SW-8446-8020

TOLUENE SW-8446-8020

ETHYL BENZENE SW-846-8020 .

XYLENE SW-B844-8020

o / 7
“~tasl ad Lo

ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES® DIVISION

cc: DOMINIC E. RUSEHMAN
MICHELE L. MILLER

c-7

—~

RESULTS

,~ A~

COVINGTON, KENTUCKY 41017

N RN O

mg/L
ug/L
ug/L
ug/L
ug/L

ANALYST

SGS 5/16
MLM 5/23
MLM 5/23
MLM 5/23
MLM 5/23

CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER ¢ PETROLEUM + SOIL - INDUSTRIAL PROCESS » HAZARDOUS & TOXIC WASTES

AREA CODE (606) 341-9989

ED_001207_00000832
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & COi\lSULTANTS

WATER » PETROLEUM s+ SOIL ¢ INDUSTRIAL'PRQCESS ¢ HAZARDOUS & TOXIC WASTES

MAY 23, 1990

MR. JAMES O'BRIEN
SCS ENGINEERS
211 GRANDVIEW DRIVE, SUITE 206

FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90578/4
DATE RECEIVED: 5-11-90
COLLECTION METHOD: GRAB
MATRIX: WATER

PROJECT NAME: D P & L

PROJECT NUMBER: 59005.00
PURCHASE ORDER NUMBER: VERBAL
SAMPLE [.D.: GW-3

DATE SAMPLED: 5-10-90  TIME: -
COLLECTED BY: J.A.D.

PARAMETERS STANDARD METHGOD
TOTAL PETROLEUM SW-844-9071
HYDROCARBONS 418.1 600/4.79.020
BENZENE SW-846-8020
TOLUENE SW-846-8020
ETHYL BENZENE SW-8446-8020
XYLENE SW-846-8020

CAEA Uk

ANTOINETTE C. ‘MARSHALL
ANALYTICAL LABORATORIES® DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

c-8

RESULTS

618 BUTTERMILK ROAD . COVINGTON, KENTUCKY 41017 .

ANALYST

SGS 5/16
MLM 5/23
MLM 5/23
MLM 5/23
MLM 5/23

AREA CODE (606) 341-9989

ED_001207_00000832
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER « PETROLEUM « SOIL « INDUSTRIAL PROCESS + HAZARDOUS & TOXIC WASTES

“AY 2, 1990

“XR. JAMES STAMM

3CS ENGINEERS

11 GRANDVIEW DRIVE, STE 206
=T. MITCHELL, KY 41017

ZARDINAL PROJECT [.D.: 90320/3
DATE RECEIVED: 4-19-90
COLLECTION METHOD: GRAB "~
MATRIX: WATER

SRGJECT NAME: D P & L

SROJECT NUMBER: 0590005

ZURCHASE ORDER NUMBER: VERBAL J.S.
SAMPLE [.D.: MW-1

SATE SAMPLED: 4-18-90  TIME: -
COLLECTED BY: J.0.

PARAMETERS STANDARD METHOD
TOTAL PETROLEUM SW-B46-9071
HYDROCARBONS 418.1 600/4.79.020
SENZENE. SW-B46-8020
TOLUENE SW-B46-8020
ZTHYL BENZENE SW-844-8020
XYLENE SW-B846-8020

hhaloo

ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES® DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

c-9

RESULTS
45.2 mg/L
{5 ug/L
{5 ug/L
4040 ug/L
19200 ug/L

618 BUTTERMILK ROAD . COVINGTON, KENTUCKY 41017 .

ANAL YST

ACM 4/27
MM 5/02
MLM 5/02
MLM 5702
MLM 5702

AREA CODE (606) 341-9989

“ED_001207_00000832
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618 BUTTERMILK ROAD .
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER ¢ PETROLEUM * SOIL + INDUSTRIAL PROCESS « HAZARQOUS & TOXIC WASTES

MAY 2, 1990

MR. JAMES STAMM

SCS ENGINEERS

211 GRANDVIEW DRIVE, STE 206
FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90320/3
DATE RECEIVED: 4-19-90
COLLECTION METHOD: GRAB
MATRIX: WATER

PROJECT NAME: D P & L

PROJECT NUMBER: 0590003

DURCHASE ORDER NUMBER: VERBAL J.5.
SAMPLE 1.D.: MW-2
DATE SAMPLED: 4-18-90
COLLECTED B8Y: J.O.

TIME: -

ARAME TERS STANDARD METHOD
TOTAL PETROLEUM SW-846-9071
HYDROCARBONS 418.1 400/4.79.020
BENZENE SW-B44-8020
TOLUENE SW-B846-8020
ETHYL BENZENE SW-B8446-8020
XYLENE SW-844-8020

- %’éfz?n.-{-—: Z hal. 74

"ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES' DIVISION

_cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

C-10

RESULTS

57.5 mg/L
{5 ug/L
5 ug/L
(95 ug/L
{5 ug/L

COVINGTON, KENTUCKY 41017

ANALYST -

ACM 4/27
MLM 5/02
MLM 5702
MLM 5/02
MLM 5/02

AREA CODE (606) 341-9989

ED_001207_00000832
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2y 2, 1990

~¥=. JAMES STAMM

2S5 ENGINEERS

11 GRANDVIEW DRIVE, STE 206
T, MITCHELL, KY 41017

CarRDINAL PROJECT I.D.: 90320/3
TATE RECEIVED: 4-19-90
ZOLLECTION METHOD: GRAB -
~¥ATRIX: WATER

=I0JECT NAME: D P & L

=ROJECT NUMBER: 0590005

=JRCHASE ORDER NUMBER: VERBAL J.S.
SAMPLE [.0.: MW-3

~ATE SAMPLED: 4-18-90 TIME: -
ZOLLECTED BY: J.O.

=3RAMETERS STANDARD METHOD
TO0TAL PETROLEUM SW-846-9071
HYDROCARBONS 418.1 600/4.79.020
SENZENE SW-8446-8020
~OLUENE SW-846-8020
ZTHYL BENZENE SW-B8446-8020
- AYLENE SW-B846-8020

e / .‘- )
. /f};ﬁégétéé;quf
SNTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES® DIVISION

=c: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

C-11

L T e I
[N RV W

618 BUTTERMILK ROAD * COVINGTON, KENTUCKY 41017

RESULTS

mg/L
ug/L
ug/L
ug/L
ug/L

v

b

CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER « PETROLEUM + SOIL ¢ INOUSTRIAL PROCESS = HAZARI;JOUS&TOXIC WASTES

ANALYST

ACM 4/27
MLM 5/02
MLM 5/02
MLM 5/02
MLM 5/02

b

AREA CODE (606) 341-9989

ED_001207_00000832
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MAY 22, 1990

MR. JAMES STAMM
SCS ENGINEERS

211 GRANDVIEW ORIVE,

ANALYTICAL SERVICES & CONSULTANTS

SUITE 206

FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90369/6
DATE RECEIVED: 5-10-90
COLLECTION METHOD: GRAB -

MATRIX: SOIL

PROJECT NAME: D P & L
PROJECT NUMBER: 590005.00
PURCHASE ORDER NUMBER: VERBAL

SAMPLE I .0.: GW 1-H

DATE SAMPLED: 5-07-90  TIME: -

COLLECTED BY: J.0.

PARAMETERS

T0TAL PETROLEUM
HYDROCARBONS

BENZENE

TOLUENE

ETHYL BENZENE

XYLENE

STANDARD METHOD

SW-846-9071
418.1 400/4.79.020
SW-B446-8020
SW-B846-8020
SW-B446-8020
SW-B46-8020

ANTOINETTE C. MARSHALL

ANALYTICAL LABORATORIES® DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

618 BUTTERMILK ROAD .

-C-12
COVINGTON, KENTUCKY 41017

RESULTS

me/ kg
ug/kg
uc/kg
uc/kg
uc/kg

Ll W
LLwwno

ANAL YST

SGS 5/11
MM 5/22
MLM 5/22
MLM 5/22
MLM 5/22

CARDINAL LABORATORIES

WATER « PETROLEUM =+« SOIL ¢ INDUSTRIAL'PROCESS + HAZAADOUS 8 TOXIC WASTES

. AREA CODE (606) 341-9989

ED_001207_00000832
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & CdNSULTANTS

WATER » PETROLEUM ¢ SOIL » INDUSTRIAL PROCESS HAZARDOUS & TOXIC WASTES i

MAY 22, 1990

MR. JAMES STAMM

SCS ENGINEERS

211 GRANDVIEW DRIVE, SUITE 206
FT. MITCHELL, KY 41017

CARDINAL PROJECT I.D.: 90369/6
DATE RECEIVED: 5-10-90
COLLECTION METHOD: GRAB-
MATRIX: SOIL

PROJECT NAME: D P & L

PROJECT NUMBER: 590005.00
PURCHASE ORDER NUMBER: VERBAL
SAMPLE 1.0.: GW 1-J

DATE SAMPLED:.5-07-90 TIME: -
COLLECTED BY: J.Q.

PARAMETERS STANDARD METHOD
TOTAL PETROLEUM SW-846-9071
HYDROCARBONS 41B8.1 600/4.79.020
BENZENE SW-B446-8020
TOLUENE SW-B46-8020
ETHYL BENZENE SW-846-8020
XYLENE SW-B44-8020

A 2ok

ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES' DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

C-13

RESULTS

13100
{3
<5
206
309

618 BUTTERMILK RQAD . COVINGTON, KENTUCKY 41017

mg/ kg
ug/kg
ug/ kg
ug/kg
ug/ kg

ANALYST

SGS 5/11
MLM 5/22
MLM 5/22
MLM 5/22
MLM 5/22

AREA COODE (606) 341-9989

ED_001207_00000832
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER + PETROLEUM + SOIL + INDUSTRIAL PROCESS ¢« HAZARDQUS & TOXIC WASTES

MAY 22, 1990

MR. JAMES STAMM

SCS ENGINEERS

211 GRANDVIEW DRIVE, SUITE 206
FT. MITCHELL, KY 41017

CARDINAL PROJECT I.D.: 90365/6
DATE RECEIVED: 5-10-90
COLLECTION METHOD: GRAB -
MATRIX: SOIL

PROJECT NAME: D P & L

g

e

boon w

[

PROJECT NUMBER: 590005.00
PURCHASE ORDER NUMBER: VERBAL

SAMPLE 1.D.: GW 2-F
DATE SAMPLED: 5-08-%0
COLLECTED BY: J.0.

TIME: -

—

-

[ W

,....——..,.‘
————

{

[
L

PARAMETERS STANDARD METHOD RESULTS ANALYST
TOTAL PETROLEUM SW-B846-9071

HYDROCARBONS 418.1 600/4.79.020 7 mg/kg SGS 5/11
BENZENE SW-844-8020 ¢ 5 ug/kg MLM 5722
TOLUENE SW-844-8020 ¢ 5 ug/kg MLM S5/22
ETHYL BENZENE SW-845-8020 ¢ 5 ug/kg MLM 5/22
XYLENE SW-844-8020 { 5 ug/kg MLM 5/22

S
ulpui . Pl

ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES' DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

c-14
618 BUTTERMILK RCAD . COVINGTON, KENTUCKY 41017 U AREA CODE (606) 341-9989

ED_001207_00000832
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CARDINAL LABORATORIES

ANALYTICAL SERVICES & CONSULTANTS

WATER « PETROLEUM = SOIL « INDUSTRIAL'PROCESS o HAZARDOUS & TOXIC WASTES

MAY 22, 1990

MR. JAMES STAMM

SCS ENGINEERS

211 GRANDVIEW DRIVE, SUITE 206
FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90369/6
DATE RECEIVED: 5-10-90
COLLECTION METHOD: GRAB '~
MATRIX: SDIL

PROJECT NAME: D P & L
PROJECT NUMBER: 5%0005.00
PURCHASE ORDER NUMBER: VERBAL

SAMPLE [.D.: GW 2-3

DATE SAMPLED: 5-08-90 TIME: -
COLLECTED BY: J.C.

PARAMETERS STANDARD METHDD
TOTAL PETROLEUM SW-B446-9071
HYDROCARBONS 418.1 600/4.79.020
BENZENE SW-8446-8020
TOLUENE SW-844-8020
ETHYL BENZENE SW-846-8020
XYLENE SW-B46-8020

LI

ANTOINETTE C.. MARSHALL
ANALYTICAL LABORATORIES' DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

C-15

618 BUTTERMILK ROAD . COVINGTON, KENTUCKY 41017

RESULTS

~ o N
wmwwwn N

mg/kg
ug/kg
ug/kg
ug/kg
ug/kg

ANALYST

SGS 5711
MLM 5/22
MLM 5/22
MLM 5722
MLM 5/22

AREA CODE (606) 341-9989

ED_001207_00000832
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MAY 22, 1990

MR. JAMES STAMM
SCS ENGINEERS

211 GRANDVIEW DRIVE, SUITE 204
FT. MITCHELL, KY 41017

CARDINAL PRDJECT I.D.: 90369/6
DATE RECEIVED: 5-10-%90
COLLECTION METHOD: GRAB '
MATRIX: SOIL ’

PROJECT NAME: D P & L

PROJECT NUMBER: 590005.00
PURCHASE ORDER NUMBER: VERBAL
SAMPLE 1.0.: GW 3-G

DATE SAMPLED: 5-08-90  TIME: -
COLLECTED BY: J.O.

5

TN

PARAMETERS STANDARD METHOD RESULTS
TOTAL PETROLEUM SW-8446-9071

HYDROCARBONS 418.1 600/4.79.020 10500 mg/kg
BENZENE SW-844-8020 (S ug/kg
TOLUENE SW-8446-8020 { S ug/kg
ETHYL BENZENE SW-8446-8020 ¢ 5 ug/kg
XYLENE SW-B44-8020 (5 ug/kg

ANTOINETTE C. MARSHALL
ANALYTICAL LABORATORIES® DIVISION

cc: DOMINIC E. RUSCHMAN
MICHELE L. MILLER

C-16
618 BUTTERMILK ROAD . COVINGTON, KENTUCKY 41017

CARDINAL LABORATORIES

WATER * PETROLEUM ¢ SOIL ¢ INDUSTRIAL PROCESS +» HAZARDOQUS & TOXIC WASTES

ANALYST

SGS 3/11
MLM 5/22
MLM 5/22
MLM 5/22
MLM 5/22

AREA CODE (606) 341-3989

ED_001207_00000832
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CARDINAL LABORATORIES |

ANALYTICAL SERVICES & CCNSULTANTS

WATER ¢ PETROLEUM + SOIL « INDUSTRIAL PROCESS *» HAZARDOUS & TOXIC WASTES

MAY 22, 1990

MR. JAMES STAMM
SCS ENGINEERS

211 GRANDVIEW DRIVE, SUITE 206
FT. MITCHELL, KY 41017

CARDINAL PROJECT 1.D.: 90369/6
DATE RECEIVED: 5-10-90
COLLECTION METHOD: -GRAB-
MATRIX: SOIL

PROJECT NAME: D P & L

PROJECT NUMBER: 590005.00
PURCHASE ORDER NUMBER: VERBAL
SAMPLE [.0.: GW 3-J .
DATE SAMPLED: 5-08-90 TIME: -
COLLECTED BY: J.D.

PARAMETERS STANDARD METHOD
TOTAL PETROLEUM SW-B446-9071
HYDROCARBONS 418.1 400/4.79.020
BENZENE SW-844-8020
TOLUENE SW-846-8020
ETHYL BENZENE SW-844-B020
XYLENE SW-8446-B020

ANTOINETTE C. MARSHALL
ANALYTICAL LLABORATORIES' DIVISION

cc: DOMINIC €. RUSCHMAN
MICHELE L. MILLER

c-17

‘618 BUTTERMILK ROAD . COVINGTON, KENTUCKY 41017

RESULTS

T N

nmuywn O

mq/ kg
ug/ kg
ug/kg

"ug/kg

ug/ kg

ANALYST

SBS 5/11
MLM 5/22
MLM 5/22
MLM 5/22
MLM 5/22

AREA CODE (606) 341-9989

ED_001207_00000832
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APPENDIX D
SLUG TEST RESULTS

D-1
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Slug Test Dats, Hydrasulic Conductivity, and Transmissivity at Dayton Power and Light, Dayton, Ohio

ru-
(ft)

L/ru

Depth

to imp.
Bedrock
(ft)

Depth

to
Bedrock 0
) (ft)

H
(ft)

ln (Re/rw)

rc
o

vo.
(o)

.........................................................................................................................................................................

Depth to Depth to Top of Bottom

GW from well GV from Scresn  of Screen '

Top of Protector Ground from grd. from grd.

well Prot. Height Surface Surface surface L
Well (ft) (ft) (ft) (ft) {ft) (ft)
input input input calc input frput  input
MW-1 24.50 -0.59 25.09 24.40 .40 9.3
HW-2 24,45 -0.33 24.98 25.60 35.60 10.62
m-3 25.10 0.10 25.00 20.00 30.00 5.00
W1 24.58 -0.25 24.83 20.00 30.00 5.17
GW-2 25.09 -0.25 25.34 20.50 30.50 S5.16
Gu-3 25.10 -0.25 25.35 22.00 32.00 &.65

Reference: Bouwer, H. and Rice, A Slug Test for Determining Hydraulic Conductivity for Unconfined Aquifers with Completely or Pertially Penetrating Wells,

MWater Resources Research, Vol. 12, No. 3, June 1976

2-0

275.2
2.7
27147

t t

() (sec)
fnput  nput
0.19 2.n_
0.32 1 N
0.04 20.v’
0.02 1.2
0.14 2.6
0.27 1.8

ED_001207_00000832
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Slug Test Date, Mydreulic Conductivity, and Transmissivity at Dayton Power and Light, Dayton, Ohio

K T ln [(D-H)/rw] Iin [(D-H)/rw) K K K
vell (fr/sec) (ft2/sec) In (H/rw) (calculated) (used in calcs) (m/sec) (cm/sec) (ft/day)

fnput cale calc calc calc cale cale calc calc

-1 5.36-04 1.5€-01 3.62 6,97 6.00 1.6E-04  1.6E-02 46.12

"-2 4.6E-04  1.3-01 3.75 6.96 6.00  1.4E-04 1.4E-02  39.70 .
M-3 1.6E-04 4.3€-02 3.00 6.98 6.00 4 .BE-05 4.BE-03 13.54 -
Gu-1t 1.9€-03 S.1E-01 3.03 6.98 6.00 5.7€-04 5.7E-02 161.21

cy-2 4. 7e-04 1.3e-01 3.03 6.98 6.00 1.4E-04  1.4E-02 40.58

Gy-3 7.3E-04 2.0e-01 3.28 6.98 6.00 2.28-04 2.2E-02 63.45

7

[¥8)
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Monitoring Well GW-2
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- APPENDIX E

(7 MANUFACTURERS LITERATURE FOR
L STRIPPING COLUMN MEDIA
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- Unique Tower Packing Improves Pressure Drop and Mass-Transfer Efficiencies Up 1o 300%!

IMPAC"® tower packing. developed by Lantec
Products, infroduces a new methodology 1o the
design and manufacture of packing rmaterials which
provides — FOR THE FIRST IME — totai control of
packing geometry.

Major benefits of this breakthrough technology
include:

* Improvernent in packing efficiencies from 50% to
300%. compared to existing technoiogies!

e Significantty lower pressure dreps!

* Packing foctor to surface area ratio is considerably
lower than all other dumped packings! (See chart
beiow.) .

* Unmatched mass-transfer capabilities!

¢ Substantial reduction in packing costs!

Wwith haditional packing designs. the surface areqa
per cubic foot goes up or down in a fixed ratio as the
packing size is reduced or increased. With the
introduction of IMPAC's patented manufactuning
methodology. the size of the packing and the sur-
face area per cubic foot are now two independent
variables. IMPAC can be produced with a larger or
smaller diameter fecturing more or less surface crea
to meet ¢ unique set of packed tower specifications.

For example. a 5.5-inch, nominal-size IMPAC can
be produced with a 50. 100. or even 200 sq. ft. sur-
faoce area in o one cu. fi. space. Instead of buying
1500 pieces of cne-inch or smatller traditional size
packing to generate a certain surface areq, you may
only need as few @s five IMPAC unifs. The results are
driamatic: since these larger units can be produced
much more economically, it costs significantly less to
generate any required surface areq with IMPAC.,

Also due to its unique geometry, IMPAC gives you @
dramatic reduction in pressure drop and a significant
improvement in mass transfer efficiencies for a given
surface areq. Other IMPAC features include:

* Uniform distribution of surface elements throughout
the packing structure.

* Even dishibution of gas or liquid flow (see photo at
upper nght}

¢ As many as 50,000 drip points per cu. fi.

* Enhanced surface wetability.

¢ Total elimingtion of intedocking ond nesting.

* Stondord sizes ranging from 3.3" fo 9.5" (dio.)

CONTACT LANTEC FOR
TEST DATA AND DETAILED SPECIFICATIONS

" US. Ratent #4,724.593; woridwide patents pending.

% S Aty g T R, e
Uniform gistnbution of gases or fiquids through IMPAC is dramatized
by this unrefouched photo. Wi invite you 10 fry this water test with any
pocking matenal you are curently using in your fowers.

Unique geomety of IMPAC — featunng infricate nefworks of fbs
florments. ods, sirufs, and pointed fingers 1o mcoamize the numiber of
anp poinfs —~ is revealed in this photo of © unit pnor 10 assembly.

"PACKING FACTOR/SURFACE AREA" RATIO
OF IMPAC™ VERSUS OTHER PLASTIC PACKINGS

faciing Foctor/  Surfoce Area  Pocking Factor/

Packing (y/n) Mmeu 1.} wroce AleG
®3 IMPAC™ 15 65 023
#5 IMPAC ™ ) 6 33 0.18
35" LANPAC® 14 a5 0.318
2* Size TifRacks® 18 a8 0375
3.5 Size TiPocks® 12 32 0375
1° Pall Rings® 52 Y 0.776
2° Fall Rings® 25 K\ 0.757
3""Pall Rings® 16 21 0.742
#2R-Tellerettas® 16 i’ 042
#2X-lellerettes® 12 28 0.428

ED_001207_00000832
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IANPAC
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Proven LANPAC — Ideal for Scrubbing, Absorption, Air Stripping, Elc. — Reduces Costs Up 1o 60¢

(ANHAC savoriable in wo szes (2.3° and 3.57) Test data demonsthate
hat tis proven product is rom 10% 1o 50% more efficient than com-
petitve 27 packings., and reduces packing costs up 1o 60%.

SOME AELD PERFORMANCE DATA OF 3.5 LANPAC

FOR ABSORPTION SYSTEMS
Gas Loading Uquid Height of
Abscipfion Rote Loading Rate Transter Unit
Syslem MaM/nn (bs/he/nn)  Temp. °F ()]
HaS/NoOH 2200 5,000 72 147
NHa/HO 2057 4285 0 1.28
NH1/H:0 65 7.145 &0 0.78
NHa/H:50 2.200 1.090 68 102
NH3/H:5C 1.800 4,340 o8 06
HF/NaOH 2250 2.500 78 058
Cla/NaCH 1.350 5.000 68 T 142

3.57 LANPAC VS. TOP-RANKED 2" PACKINGS
IN MASS TRANSFER

60 I
s . P (] X 35 See LANPAC®
] 524 o O ' op-Ranked 2° Sze Poclungs
3 & 2" Sue Poll” Mings
§ E 457 o PCoo
P g 40~ ') o X
€ E 35 @] X
4 @ X TEST CONDINONS
g E 30~ * Catumn Diometes 2 ft
8- * PFocing Hasgnt- 7-10 11
E * Water lemperature 55°F
] * Ait to Woter Raho (CFM/CFM) 60 to 1
= 239 * Influent 1CE Conc: 10 1o 20 PPE
20

20 25 30 a0 50
Uquid Loading Rate (GPM/N) —»

E-4

LANPAC® packing is similar to IMPAC in the broad
sense that it achieves significantly lower pressure
drops and higher mass transfer efficiencies than other
packings smaller in size. While LANPAC has @ proven
record of superior performance in packed towers of
all sizes, IMPAC is considerably more efficient in
towers of four feet or more in diameter.

Available in two sizes (2.3" and 3.57), LANPAC is
widely recognized throughout the United States as
“the ultimate tower packing” by engineers in the air
pollution, drinking water treatment, and chemical
processing industries.

LANPAC's unique, patented geometry makes it
measurably more efficient in both mass fransfer
capabilities and energy consumption rates. As
result, use of LANPAC reduces both the capital and
operating costs for a packed column by as much as
60%!

Compared to other tower packings, LANPAC offers
many unigque features and benefits, including:

* Extrernely large and effective surface area (45 sq.
ft./cu. ft. for the 3.5" LANPAC. and 48 sq. ft./cu. ft.
for the 2.3 unit).
* Neqar perfect geometric symmetry.
¢ Up to 50,000 liquid dripping points per cu. .
* Non-nesting. non-interocking.
* Full field proven non-plugging capability.
* High surface accessibility.
* Enhanced surface wetability. |

LANPAC's open and non-cbstructive structure gives
it the ability to disperse and distribute. fiuid fiows
evenly in both longitudinal and lateral directions.
Consequently, LANPAC outperforms other tower
packings smailer in size, For example, the 3.5°
LANPAC is from 10% to 50% more efficient than com-
petitive 27 packings (see chart with comparative test
dato at left).

LANPAC is available in Q variety of plastic materiols
including polypropytene, polyethylene, PVOF, Halar,
Tefzel, PVC.CPVC. Teflon. efc.

CONTACT LANTEC FOR
TEST DATA AND DETAILED SPECIFICATIONS.

" US. Patent #4668.442: Canoda #1,245,975: worcwide patents pending
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LANTEC PRODUCTS, INC.

U Delivering Tomorrow’s Packing Technology Today!
5308 Defty Ave.. Unit E, Agoura Hills, CA 91301 » PHONE: (818) 707-2285 » FAX: (818) 707-9367
: E-5
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SITE LAYOUT PLAN

DRYDEN ROAD

~<—N

PREPARED FORv DAYTON POWER AND LIGHT
DAYTON, OHIO

PROJECT NAMEs 1900 DRYDEN ROAD
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Sample Remedial Action Status Report
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Incident No. 579286-00

Remedial Action Status Report
DP&L Transportation Center
1900 Dryden Road, Dayton, Ohio

L System Status
Comments

No changes were made in the standard sampling methodology (attached) this reporting
period. : .

II. Groundwater Information

Table 1 Groundwater Elevations (USGS Datum)

Date GW-7 GW-8 MW-1 GW-3 MW-3 GW-2

Table 2 Groundwater Parameters-Analytical Laboratory Results

(Sample Date) MW-2 GW-4 GW-5 GW-6 GW-1

pH (s.u.)

Benzene (ug/l)

Toluene (ug/l)

Ethylbenzene (ug/1)

| Total Xylenes (ug/1)

*Plate Counts (cfu’s)
(as HC/Total cfu’s)

CFU’s: denotes Colony Forming Units
*The Plate Count Number listed in the table above is the measured Hydrocarbon Degrader
CFU’s as related to the bacterial CFU'’s.

]
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